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Edit Way -X ORE ON 


THE ROAD TO BETTER 
POWER BRAKING! 


There's no need to be puzzled about the question of efficient 
power braking for any commercial vehicle. Where the 
preference is for a hydraulic system, Hydrovac, with over 
two and a half million installations, has proven itself the 
undisputed leader in its field. And for vehicles where air 
actuated brakes are the choice, the new Bendix Air-Pak 
air-hydraulic power braking unit is foremost in its field. 


Air-Pak, similar in design and principle to the Hydrovac, 
changes air pressure into hydraulic pressure by means of 
two direct connected pistons, thus combining all the well 
proven advantages of hydraulic brake action with an air 
brake system. 


Products of twenty-five years of practical braking experi- 
ence, these outstanding power braking systems offer 
faster, more positive and better controlled braking. And in 
both the vacuum and the air actuated units, brakes can be 
applied instantly by foot power alone—a safety factor of 
tremendous importance. Remember, regardless of size of 
vehicle or whether your preference is for vacuum or air 
actuated brakes, for the industry's finest power braking 
systems—specify Bendix* Hydrovac* or Bendix Air-Pak. 


*REG. U.S. PAT. OFF. 
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The Fruits of 


The Dissatisfied Engineer 


ERPTS FROM 


H. Mansfield Horner, ». 





E will know this nation has reached its peak 

and begun to slide downhill when the American 
engineer feels that—in a technological sense—he 
has gone about as far as he can go. I can’t re- 
member a single first-rate engineer who was self- 
satisfied. 

The dissatisfaction I’m speaking of is reasonable 
dissatisfaction. If any one thing has been evident 
since the middle ’20s, it is the deepening need for 
team play among all the forces that go into build- 
ing a utensil, a road, a bridge, or an airplane. In 
any aviation organization, for instance, sales wants 
tomorrow’s designs delivered promptly yesterday. 
Engineers, on the other hand, tell sales they are 
wasteful dreamers .. . to go away and stop bother- 
ing them. At the same time, engineering is throw- 
ing changes and new designs at production at a 
rate which burns out the bearings on the blueprint 
machines. 

The production boys groan and say it can’t be done. 
Then there.are meetings and conferences and grip- 
ing and wisecracks all around. ... And that is how 
progress is made! 

In any art as infinitely complicated as aeronautics, 
there can be only steady evolution. Quality can be 
obtained through no swift short cuts. Deposits of 
engineering accomplishment build up like a fine 
sediment. The true service airplane or powerplant 
or “gimic” of any type will always evolve under the 
same pattern as in the past. A hard-hitting sales, 
engineering, or production team can, like a good 
catalyst, make the sediment settle a little quicker. 
But the process will be the same. We have learned 
that it takes, for instance, six to eight years to 
bring through a tried and proven powerplant—and 
four to ten years for a thoroughly serviceable air- 
plane. 

One of the most intriguing things about aircraft 
is the eternal dissatisfaction which occurs in what 
would, in most other circumstances, be the end ac- 
complishment. Take powerplants, for instance. 
After sweat and tears a new engine is brought forth. 
It type tests, at long last, satisfactorily. It proto- 
type flight tests with only the inevitable minor 
changes, (which require scrapping half your pro- 
duction tools) and then it goes into service, and— 
whammo—you’re up to your neck in grief. Come 
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the service fix redesigns, hours of bench testing, 
hours of service-flight testing and there begins to 
evolve an engine which doesn’t give any trouble. 

Is that the end of the road? .. . The chance to 
point with pride? 

Of course not. As soon as a powerplant ap- 
proaches that state of perfection, you increase the 
rating 25%. The engine that last night was nearly 
trouble-free now has you right back in grief again. 

But that is progress! 

So engineering, production, sales and manage- 
ment always will reach for the rosy cloud. All of 
you can remember way back in 1945 how commonly 
it was thought that the gas-turbine engine was go- 
ing to offer an easy road toward quick development 
and tremendous powers. Six years have passed— 
and more and more we are finding that the gas 
turbine is just as complex and just as difficult as 
the piston engine was in the first phases of its de- 
velopment. 

It is true that the turbine types are mechanically 
simpler than the piston engine and, as experience 
is gained, it is possible that far more will come from 
design and less from development running. But the 
gas turbines do have some severe problems of their 
own. Until these are solved generally procurement 
of a durable, efficient, and reliable unit requires 
travelling a long, hard road at least similar to, if not 
fully as arduous as, that of the piston engine. The 
aircraft engine industry not only in the United 
States but in England has found this true, especially 
with increasing emphasis on the axial flow gas 
turbine as opposed to the fundamentally simpler 
centrifugal type. One of our own advanced engines 
in the axial flow class has had 1065 engineering 
changes in the last year and production still is re- 
ceiving engineering changes at a rate of 10 a week 
on this one engine type. 

The truth is engineers in the jet field are still 
limited in their facilities in exploring the best de- 
signs and structures from the standpoint of pro- 
ducibility. They haven’t had the time yet to ex- 
plore thoroughly the best methods of manufacture. 
The engineer has lacked the hours to get into the 
phase of “how can this engine be produced more 
economically in quantity?” Design for maximum 
performance has taken the bulk of his energy. So 
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far, the industry has been able to live with its ma- 
terial specifications, but increasingly, material prob- 
lems and machining problems are coming to the 
front now that large quantity manufacture is upon 
us. 


Throughout the history of aviation, there has 


been no doubt but that ‘speed is king.” The tre- 
mendous acceleration and complexities that have 
come to aviation in the years since the first World 
War have all been built upon that fundamental rule. 
Speed is obtained mainly by power. Shortly after 
World War II, a study indicated that of the 400 
mph gain from the fighters at the end of World 
War I to those available at the close of World War 
II, roughly 75% was the result of increased power 
and the remainder came from aerodynamic im- 
provement. The outlook is not too bright for any 
large aerodynamic improvements in the immediate 
future. The gas turbine has offered additional 
powers both in the pure jet and in the turboprop 
fields. The aircraft powerplant industry, it is no 
secret, has been studying even more advanced 
means of obtaining power, through the ramjet and 
the rocket engine. This nation has already taken 
the first steps in producing an atomic-fueled air- 
craft powerplant. 

There are a welter of claims current in all the 
technical press now as to who has the most powerful 
turbojet engine. It is important to note, however, 
that virtually all of the turbojets in service are in 
the 4000 to 7000 lb thrust range. We are on the 





Horner on ‘Engineers’ 


N the 25 years since | left college, | have been 
privileged to spend my entire working life with 
one corporation, but in many capacities. 


While | did have a BS engraved on my school 
diploma, my own career has been pretty much 
confined to the production side of things . . . on 
the production floor, in sales, in finance, and 
in general management. So, | have seen en- 
gineers in action from many vantage points— 
all the way from being fully dressed and in their 
right minds, down to a figurative state of nudity 


similar to that of a boy at an old-fashioned 
swimming hole. 


| have seen some poor engineers, literally 
hundreds of good engineers—and quite a number 
who would have been topflight anywhere, in any 
age. Despite what everyone else outside the 
engineering profession contends, | maintain that 
engineers are people too. 


The world often gets out of step with the 
engineer. But engineering is filled with men 
full of toleration too. So, as a group, the en- 
gineers grudgingly accept society—for which 
society is usually grateful. 





threshold of putting into production in this country 
at least four turbojets of considerably higher power 
than the 7000 lb thrust. 

Already all of our fighter aircraft are jet-powered, 
but I personally believe that it will be from three to 
six years before we can see the gas turbine replacing 
the piston engine in our service long-range bom- 
bardment and military transport planes. 

In developing the gas turbine, we jumped the 
natural step of going to the turboprop from the 
piston engine. Because of the requirements for 
fuel economy and because it is more efficient to 
move a large mass of air slowly, the propeller is in- 
herently the most efficient, and therefore there has 
been an increasing interest in stepping back to the 
turboprop engine in certain categories where range 
as well as speed is an important factor. Neither I 
nor my associates are prophets, and much as I 
would like to divine the future, I think that it would 
be best to rest on the one prophecy that we at United 
Aircraft made in the fall of 1945. We said then that 
we believed the piston engine would remain in sub- 
stantial production for at least the first five postwar 
years of 1945 to 1950 and very likely through a ten- 
year period of 1945-1955. We recognized the pos- 
sibilities of the gas-turbine types fully, and believed 
that in the period from 1950 through 1955, medium 
and perhaps heavy bombers powered by jets would 
become operational. We saw the likelihood of some 
jet-powered commercial transports toward the end 
of the ten-year period, although we anticipated 
that piston-engined transports would continue to 
dominate this field throughout that decade of which 
we were prophesying. 

Now, six years later, events are turning out much 
as we foresaw. By hindsight the prophecy seems 
conservative enough, but you might remember that 
six years ago a great many intelligent people, in- 
cluding the British Ministry of Supply, were publicly 
talking as if the piston engine already had ceased 
to exist. 

Engineering has played a vital part in the wide 
growth of American technology. There have been 
places where it seemed a natural destination to stop 
and congratulate ourselves. If you were 19 in 1922, 
owned a Model-T Ford, a racoon coat, and knew a 
pretty girl, what further need was there for techni- 
cal progress? If you were 35 and your dream had 
been safe and economical air transportation, what 
was better than the old Boeing 247 or the Douglas 
DC-3? Always, however, someone, either customer 
or salesman or engineer (and I would bet that it was 
the engineer first) was dissatisfied. We have gone 
on exploring and building and experimenting, and 
developing and building again—and with every 
effort we have found how little we knew at the be- 
ginning. It was and is a good sort of dissatisfaction. 
A man, or a town, or a company, or a country is 
pretty well lost when he is happy to mark time. 
Continual competition has given us our strength as 
a nation. 

Our fundamental competition is that ceaseless 
search of engineers to achieve real technological 
progress. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Listening to a speaker from the floor at this Round Table are panel members: A. R. Lindsay, Budd; T. Ulrich, Nash; H. E. Chesebrough, Chrysler 
Secretary L. H. Nagler, Nash; Moderator F, F. Kishline, Nash: and D. M. Sherman, A. O. Smith 


Frame vs. Frameless Bodies 


L. H. Nagler, | 





ISCUSSION at this round table centered around 
the technical advantages and disadvantages of 
frame versus frameless bodies. (The latter is some- 
times known as the single-unit type.) Views of en- 
gineers experienced in the design and manufacture 
of both types of construction were divided. The 
meeting provided an opportunity to present en- 
gineering and production data and to air the present 
status of this subject. 

Overall design is largely similar for frame and 
frameless bodies, with most of the major differences 
appearing in the understructure, it was brought 
out. The underbody of the single-unit type has 
structural members to replace the conventional 
chassis frame—to which are attached suspension, 
engine, steering, exhaust system, and other running 
gear elements. Design of light-gage members is 
important, one engineer stressed, to obtain adequate 
rigidity and also to minimize vibration and noise. 

Engineering problems are materially different for 
the two types of construction, it was stated. In 
either case cooperation is required between body 
and chassis engineers, but the single-unit design 
by nature calls for closer coordination of these two 
groups. 

It was pointed out that rust prevention in owner’s 
service is becoming increasingly important, par- 
ticularly in those areas where streets are salted in 
winter. Proper consideration of this problem in car 
design and manufacture was said to have produced 
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satisfactory results. General principles developed 
for adequate protection of light-gage underbody 
sheet metal parts can be applied successfully to 
both types of construction. 

Weight and cost factors received considerable 
attention. One engineer reported a 148 lb saving by 
use of single-unit construction in one experimental 
design, other design factors being equivalent. An- 
other mentioned that savings ranged from 90 to 
125 lb in several experimental cars. And a third 
stated that 65 lb had been saved. On the other 
hand, one engineer outlined an experimental pro- 
gram in which a current production car of single- 
unit design had been rebuilt to take a separately 
manufactured frame. When equal rigidity had been 
achieved, the weight of this car exceeded the stand- 
ard car by only 10 lb, he said. Accompanying cost 
savings were represented by elimination of 1500 
spotwelds and a considerable quantity of light-gage 
sheet metal. This project was not carried fully 
through the development stage, as its primary ob- 
jective had been only to get a weight and rigidity 
comparison. Difficulties of obtaining strictly com- 
parable weight data were pointed out. 

Proponents of frameless bodies claimed the fol- 
lowing technical advantages for single-unit con- 
struction. However, there was no general agreement 
among members present on these points. 

1. Weight saving—instead of the body metal 


Continued on Page 24 

















Petroleum Requirements 


HE lubrication requirements of the turbine engine 

are fractional in quantity, but exacting techni- 
cally. They cannot be met by the use of conven- 
tional petroleum oils. Special lubricants must, 
therefore, be developed. 

The present gas turbine engines in use in Great 
Britain, both turbojets and turboprops, have been 
developed on three types of lubricant. They are 
petroleum oils, two of which are fortified with mild 
“oiliness agents.” Their typical physical charac- 
teristics are shown in Table 1. 

These oils provide satisfactory lubrication for the 
engines at their current stage of development and 
service use, but it is evident that they will not be 
suitable for either type of engine when the latter are 
fully developed and widely used. 

A satisfactory aircraft gas turbine lubricant must 
be capable of providing proper lubrication for: 

1. The bearings on which the main compressor 
and turbine assembly is supported. 

2. The various gear trains which provide power 
take-off and drive the accessories. The power take- 





Quantity Plus Quality 


AST month’s SAE Journal carried Part |—Fuels 
of this two-part article. 


Part | concluded that: 


1. Quantity requirements for turbine-engine 
fuels have increased rapidly and within a few 
years will be many times greater than those for 
aviation gasoline for use in piston engines. 


2. The petroleum industry must make every 
effort to meet these requirements with a low- 
freezing-point kerosene-type fuel, but under no 
circumstances must aircraft performance be 
penalized by enforcing operation on a fuel with 
a vapor pressure greater than 1-2 psi Rvp. 





off is large in the case of the turboprop and com- 
paratively small in the turbojet. 

3. The various aircraft accessories which may be 
driven either directly from the engine or from a 
separate gearbox. 

Also it must be a suitable actuating medium for 
the various servo controls which are operated hy- 
draulically. Of these the propeller-pitch operating 


mechanism of the turboprop engine is the most im- 
portant. 


Operating Temperature Range 


Satisfactory performance must be obtained over 
the full temperature range through which the vari- 
ous parts of the engine assembly operate. 

The lowest temperature at which the lubricant 
must work is not easy to define, but preferably it is 
-60 C (~ 75 F). Particular reference is made to the 
importance of good low-temperature behavior, be- 
cause the lubrication system of the gas turbine (un- 
like that of the piston engine) does not lend itself 
to fuel dilution as a means of viscosity reduction and 
consequent better low-temperature performance. 
This is because the maximum temperature which 
the lubrication system of a gas turbine reaches is 
not sufficient to boil off the high-end-point fuels 
which are and will be used in these engines. A 
more volatile diluent which would boil off readily 
could be carried in special tankage, but the addi- 
tional mechanical complication, the necessity to 
provide a further consumable liquid, and the re- 


duction in flash point of the lubricant prohibits this 
solution. 


Bearing Lubrication 


The main rotor assembly support bearings in all 
current types of engine are ball or roller anti- 
friction types. Earlier developments with plain 
bearings were not particularly successful because 
largely of the difficulty of initiating a full oil film 
before starting the engine. 

Thrust loads on the centrifugal compression en- 
gines are not excessively high, but on axial com- 
pression engines they may be so high as to make it 
necessary to use duplex pre-loaded thrust as- 
semblies. The use of deep-groove or split-race ball 
bearings in the assembly which takes the thrust is 
universal. Those bearings which take journal loads 
only are either ball or roller type, depending on the 
ideas of the designer. Radial loads on the journal 
bearings are not excessive, being a combination of 
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of British Gas Turbines 
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ll—-Lubricants 


Kenneth C. Hunt, sisssie. 1 
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dead assembly weight and the gyroscopic loads re- 
sulting from aerobatics. On axial-compression en- 
gines, thrust loads are commonly reduced by means 
of a revolving cylinder-and-piston assembly which is 
pressurized with air from the delivery end of the 
compressor. 

These anti-friction bearings have been intensively 
developed, with the result that the makers’ recom- 
mended loads and speeds may be safely exceeded. 
High radial clearances of the order of 0.004 in. on a 
2% in.-journal ball bearing have been found neces- 
sary. With few exceptions the cage or ball spacer 
is located on the inner race to ensure that it runs 
concentrically. In a few examples outer race loca- 
tion is used, but this tends to trap too much oil in the 
bearing, putting up the churning losses and so in- 
creasing the running temperature. Ball location of 
the cage is not used extensively. Cages are usually 
made in bronze, though some are in light alloy or in 
steel pre-treated by one of the commonly used phos- 
phorous processes. Particular reference is made to 
cage-type location because by far the greatest num- 
ber of race failures occurs as a result of an inner- 
race-to-cage seizure, or  ball-to-cage seizure. 
Proper attention to the lubrication of the cage-to- 
inner-race bearing surfaces, which in extreme cases 
must be treated as a journal bearing lubrication 
problem, will obviate failure of this part of the 
assembly. Attention to detail in the cage design, 
with particular reference to determining the opti- 
mum elongation of the ball pockets, removes risk 
of ball-to-cage failure. A really properly designed 
bearing will fail by fatigue of the race tracks before 
seizure of the cage takes place. 

Table 2 shows the endurance life as measured by 
track failure of a typical bearing when lubricated 
with conventional petroleum oils of various viscosi- 
ties. This shows that track life is a function of 
viscosity, and it is believed that a lubricant having 
a viscosity of 7 cs at 210 F is the lightest which 
should be accepted if adequate bearing life from a 
heavily loaded bearing is to be obtained. The effect 
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of mild extreme pressure additives on track life has 
been found insignificant, what improvement there 
is being a function only of the higher degree of track 
and ball polishing, but it is clearly of the second 
order. 

This relation between track life and oil viscosity 
is believed to be due to the improved load spreading 
ability of the higher-viscosity lubricants, by means 
of which the Herz stresses are reduced. 

In assessing the maximum temperature at which 
the anti-friction bearings in the engine will operate, 
two conditions must be considered: 

1. The temperature under full-power, sea-level 
conditions. 

2. The temperature which a bearing will reach 
after the engine has been stopped and heat has been 
able to soak back from the hot parts of the assembly 


Table 1—Physical Characteristics of Turbine-Engine 


Lubricants 
Characteristics Type F* Type G Type H® 
Viscosity at 98.9C (210F) 3.15 9.00 9.00 
Viscosity at -40C (-40F) 7,000 — — 
Viscosity Index 71 115 115 
Pour Point, C (F) 48.4(-55) -28.9(-20) -28.9(-20) 


Flash Point, C (F) 154.4(310) 215.6(420) 215.6(420) 


® Type F contains 0.1% stearic acid. 
» Type H. contains 1.0% sulfur-phosphorus mild EP additive. 


Table 2—Endurance Life of a Bearing Lubricated with 
Conventional Petroleum Oils of Various Viscosities 


Viscosity of Lubricant 


at 98.9C (210F). es Bearing Track Life, hr 


3.15 20 
9.0 130 
20.0 250 
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to the bearings, which under these conditions are 
not fed with cooling air. 

Table 3 shows typical running and soak-back tem- 
peratures, and Fig. 1 shows how these temperatures 
vary with time. 

It will be noted that the maximum temperature 
under soak-back conditions just considered here is 


260 C (500 F). This limit is set by the character- 
istics of the bearing steel and may be expected to 
increase considerably if materials such as tungsten 
carbide are developed for use in bearings. This 
material is particularly suitable for high-tempera- 
ture ball bearings, both because of its high temper- 
ing temperature, and its high modulus which gives 
it an excellent fatigue life. 

Bearing cooling under running conditions is pro- 
vided either by means of air spilled from the main 
compressor or provided by a separate cooling fan. 
Because provision has to be made for this cooling 
air to pass over the bearing, it follows that the 
bearing housing cannot be as rigid as would other- 
wise be desirable, and a balance has to be drawn 
between housing rigidity and adequate cooling air 
passages. 

The turbine bearing in some types of engine is 
lubricated by the total-loss system, in which a 
metered flow of oil of the order of 14 pt per hr is fed 
to the bearing, from which it goes to waste. 

On other types of engine a full-flow lubrication 
system is provided, the oil flow to each bearing being 
of the order of 10 gal per hr, a scavenge system re- 
turning it to the sump or tank. This type of system 
permits the lubricant to be used as a coolant. 

Contrary to earlier ideas, it has been found that 
the temperature of an anti-friction bearing can be 
controlled by the amount of oil which is passed 
through it. The bearing temperature increases 
steadily from the minimum oil flow which is just 
sufficient to provide wetting, to a maximum at the 
flow at which the bearing is running full and there 
is the greatest amount of churning. Further in- 
creases in the supply of oil do not increase the 


churning losses appreciably, but they reduce the 
temperature. 


Table 3—Typical Running and Soak-Back Temperatures 


Running Soaking 


Bearing Location Temperature,C (F) Temperature, C (F) 


The comparatively high temperatures at whic! 
the turbine bearing operates and its proximity t: 
considerably hotter areas, suggest that the flas) 
point of the lubricant should be as high as possible 
and preferably not below 205 C (410 F). This figur: 
has been chosen arbitrarily as being the highest 
which can conveniently be obtained, and more im 
portantly because no trouble has been experienced 
in service with Oil G, though there have been mino: 
fires in engines using Oil F. (See Table 1.) 

It would appear that to provide proper bearing 
lubrication, a lubricant must be used having a vis- 
cosity not less than 7 cs at 98.9 C (210 F) and which 
at the same time is pumpable in the lubrication 
system at —60 C (—76 F). Also the flash point 
should be above 205 C (401 F). 


Gear Lubrication 


There are numerous gear trains in turbojet en- 
gines from which engine accessories such as fuel and 
oil pumps are driven. In some cases these drives 
are extended to cover those aircraft accessories 
which are installed on the engine wheel case. In 
other engines a single power take-off is provided for 
the aircraft accessories which are grouped on a 
separate box located adjacent to the engine and 
connected to the power take-off by a flexibly jointed 
shaft. The power transmitted by this take-off gear 
may be of the order of 100 hp on those installations 
from which cabin pressure air is provided by a 
separate blower and is not bled from the main com- 
pressor. 


On the turboprop engine there is an additional 
power take-off to drive the propeller. A reduction 
gearbox having a speed ratio of the order of 10:1 is 
necessary for this purpose, and such a wide ratio can 
only be conveniently obtained with a compound gear 
train. The development of this compound pro- 
peller-reduction gear drive train has proceeded 
normally and with little trouble from the time when 
it was found that helical gears should preferably be 
used in the high-speed train to avoid initiating those 
vibrations at high frequency which can so readily 
occur with high-speed straight spur gears. 

Oil jet lubrication of the various gear trains is 
commonly used, the jet being applied where possible 
to the parting side, and so placed that at low oil 
flows at low temperatures when the oil viscosity is 














Propeller Reduction Gear 110 (230) Less than 110 (230) high, the efflux from the jet will tend to fall on to 
Compressor Front 110 (230) » » 199 (230) X\‘the gears. Some difficulty was originally experi- 
Compressor Rear 200 (392) 240 (464) enced under these conditions when extensive wind- 
Turbine 220 (428) 260 (500) age from the gears tended to blow the oil stream 
Table 4—Properties of Typical Used-Oil Samples 
Type F Type G 
AL A. 

Condition Typical Unused Used Unused Used Used 

Time Used, hr (Actual inspection 35 100 90 

Running Conditions not available) Severe Flying Type Test Type Test 
Viscosity at 98.9 C (210 F), cs 3.15 3.00 9.06 9.14 9.14 
Viscosity at 37.8 C (100 F), cs 14.90 13.98 70.5 70.0 72.1 
Viscosity Index 71 64 lll 113.5 110 
Flash Point, F 310 310 a ms a 
Acidity, mg KOH /g 0.10 0.12 0.20 0.15 — 
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‘rom the jet away from the gear teeth. 

From experience gained in the aircraft-engine 
ndustry in the design and manufacture of propeller 
eduction gears, it is known that a gear will probably 

‘ail from pitting on the pitch line as a result of ex- 
eessive surface stress before it fails due to tooth 
scuffing, provided the lubricant is at least equal to 
the conventional 20 cs (100 sec) aviation oil in load- 
earrying ability. It is therefore concluded that a 
lubricant for use in turboprop engines should have 
sear lubricating properties at least equal to those of 
conventional 20 cs (100 sec) aviation oil. Similar 
lubricating properties should be looked for in an oil 
for use in turbojet engines, so that the power take- 
off gears may be reduced in size to the minimum 
possible. 


Aircraft Accessories 


Most aircraft accessories, such as vacuum pumps 
and compressors, have been developed either on the 
20 cs (100 sec) aviation oil as used for piston en- 
gines, or on the 9 cs (57 sec) Type G lubricant re- 
ferred to in Table 1. All may be relied upon to 
operate satisfactorily on such oils. Those engines 
having the aircraft accessories installed on the wheel 
case must use a lubricant which will be suitable for 
them. Engines which use a separate accessory drive 
gearbox should preferably use the same lubricant 
in the gearbox as is used in the rest of the engine. 
A lubricant which will fulfill the requirements for 
bearings and gears will prove satisfactory for use in 
an accessory gearbox, although the metering ar- 
rangements to the accessories may need adjustment 
to prevent excessive oil consumption. 


Hydraulic Actuation 


Little use is made of the lubricant in the turbojet 
engine for the operation of servo mechanisms, but in 
many types of turboprop engine the lubricant must 
operate the propeller-pitch-change mechanism. 

The propeller manufacturers, who are also re- 
sponsible for the pitch-change-control units are of 
the opinion that the viscosity of the lubricant must 
not be allowed to drop appreciably below 7 cs at 
98.9 C (210 F) if good governing is to be obtained, 
unless governor mechanisms are designed consider- 
ably to take into account the alteration in leak 
characteristics which would follow the use of a lower 
viscosity lubricant. 

Very rapid feathering must also be provided, again 
by the use of the lubricant as a servo medium. The 
safety of an aircraft depends largely on the rapidity 
with which the propeller can be feathered following 
failure of a power unit. The maximum time which 
is permitted is 10 sec. 

The turbine engine can be put onto full power 
immediately after starting up. An aircraft take-off 
with the lubricant at the prevailing ambient tem- 
perature must therefore be considered. Tests sug- 
gest that the feathering time of 10 sec cannot be 
obtained with oil of a viscosity higher than 2500 ccs. 
It is desirable, therefore, that a lubricant should not 
have a viscosity higher than this at the minimum 
temperature at which the aircraft will be operated. 
This may be — 60 C (— 76 F). 

Some types of turboprop engine make use of an 
additional servo governor unit to maintain the right 
ratio of speed between the hot-gas-producing section 
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TIME AFTER SHUTDOWN, MINUTES 


Fig. 1—Temperature of bearing outer race as a function of time after 
engine shutdown 


of the engine and the free power turbine and pro- 
peller drive mechanism. However a lubricant which 
will meet all the requirements of the propeller 
mechanism will also function perfectly satisfactorily 
in this governor. 


Cold Starting 


The gas turbine does not lend itself to dilution of 
the lubricant with fuel as a means of improving cold 
Starting. Experience with a number of turbojet and 
turboprop engines suggests that the limit of cold- 
starting performance is not set by the ability of the 
starter to turn the engine over and of the combus- 
tion system to light up at the prevailing tempera- 
ture, but rather by the general behavior of the lubri- 
cation system. In other words, the limiting temper- 
ature is that at which oil pressure can be built up 
in the system. Experience so far suggests that 
the critical temperature is that at which the extrap- 
olated viscosity of the lubricant is of the order of 
8000 ccs, which is a figure comparable with that 
which limits cold starting of a piston engine. 
Earlier it had been thought that the gas turbine 
might be limited at a rather lower lubricant viscosity 
than this, as a function of viscous drag in the rotat- 
ing parts of the assembly. This probably would 
have been so had the use of plain bearings been per- 
sisted with, but the universal adoption of anti- 
friction bearings has increased the limiting viscosity. 


Oil Consumption 


The amount of oil used in the lubrication of the 
turbine bearing by the once through, total loss 
method accounts for the total oil consumption of 
this type of engine, apart from leakage. No oil, 
again apart from that lost by leakage, is used by 
engines in which the bearings are lubricated by full- 
flow, scavenged systems. 

Thus the range of oil consumption of gas turbine 


engines will vary from a negligible amount to about 
2 pt per hr. 


Oil Deterioration 


Oils F, G, and H possess normal oxidation stability 
and no additives are used to improve this property. 

Inspections of used-oil samples from several tur- 
bines, of which typical examples are shown in Table 
4, indicate that little or no deterioration occurs in 
service. This situation may change if improved 
bearing materials become available and running 











temperatures are permitted to increase. 
case improved oxidation resistance may be required. 


In this 


The Ideal 


The foregoing may be summarized in the form of 
the following list of requirements: 
Viscosity at 98.9 C (210 F)—not less than 7 cs 
Viscosity at -60 C (~76 F)—not more than 2500 cs 
Pour Point —below —60 C (—76 F) 
Flash Point —204.4 C (400 F) min. 


Gear lubricating properties equal to those of 100 
sec aviation oil. 
Oxidation stability to be satisfactory. 

Clearly this list of requirements cannot be met 
with a conventional petroleum lubricant. 

At first sight it would seem reasonable to com- 
promise on flash point and obtain the desired char- 
acteristics with a low-pour-point petroleum distil- 
late thickened with a polymer and blended with an 
EP additive to provide the necessary gear-lubricat- 
ing properties. However, experience with several 
turbojet engines with polymer-containing oils using 
poly-isobutene and an acryloid resin singly and in 
combination, showed a steady accumulation of sticky 
or resinous deposits or both in the turbine bearing 
as the result of evaporation under soak-back condi- 
tions. These deposits caused ball skidding when 
restarting from cold with consequent immediate 


race failure. As a result of this work no furthe 
thought has been given to such oils. 

Also it has so far proved impossible to obtain th: 
necessary gear-lubricating properties by the addi 
tion of an EP additive to a low-viscosity oil. Addi 
tives which are sufficiently potent to ensure satis 
factory gear operation are chemically active enoug} 
to cause serious corrosion of the high-temperatur: 
turbine bearing. Thus they are quite unsuitabk 
for use in an engine designed with a single lubrica 
tion system. There are types of turboprop engines, 
however, in which the use of EP-additive-containing 
oils would seem to be permissible. Those are the 
engines in which the compressor and turbine as- 
sembly is separate from but connected to the pro- 
peller reduction gearbox by an exposed shaft, as in 
the case of certain installations designed for wing 
burial. In such cases a Type F or G oil can be used 
in the compressor and turbine assembly and an EP 
oil in the propeller reduction gear. However, the 
author submits that it is most desirable that a com- 
mon oil should be used because under service con- 
ditions it is all too easy for an interchange of lubri- 
cants to be made due to carelessness. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from the SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 








merely going along for the ride, a greater proportion 
can be put to work. 

2. Improved torsional rigidity—resulting in elimi- 
nation of low frequency shake, improved durability, 
and a quieter car after miles of service. 

3. A safer car—due to reduced deceleration forces 
on impact, made possible by localized crushing of 
structural sheet metal strategically placed forward 
of and around the passenger compartment. 

4. Manufacturing economies—due to saving of 
space on the final assembly line, and extensive use 
of subassembly operations in plants where space 
may be more readily available. 

It was pointed out that changeover from conven- 
tional to single-unit construction required exten- 
sive retooling, plant rearrangement, changed as- 
sembly procedures, and re-education of personnel. 
Some felt the investment involved was the major 
deterrent to more universal use of this design. 
Others, however, believed this factor to be control- 
ling only in the sense that the superiority of the 
single-unit car, if any, must be clearly proven be- 
fore a move of this magnitude will be undertaken. 

Other disadvantages pointed out for frameless 
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Frame vs. Frameless Bodies 
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type of construction were: 

1. Restrictions on types of bodies available—due 
to the absence of a basic chassis frame. (There was 
considerable disagreement as to the practical im- 
portance of this factor.) 

2. Design and experimental time required to make 
basic changes in frameless models prior to produc- 
tion. Re-education of planning departments and 
management may be required in some instances. 

While changes in engineering procedures may be 
required to solve individual problems, the following 
factors involve no definite advantages or disad- 
vantages for either type of construction. 

1. Ride and general handling characteristics. 

2. Repair factors—both designs are equally adapt- 
able to field repairs after service men are properly 
instructed in construction and repair methods. 

3. Noise—proper engineering design and applica- 
tion of insulators and sound absorbing materials 
are required for both types. 

One engineer said he felt the discussion had in- 
dicated the need for more exact comparisons and 
until such time as the various factors had been 
better evaluated the divergence of opinions would 
continue. 
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ROOP-CARRIER and assault aircraft are both 

used in full-scale airborne operations. Although 
they have many similar features, they are two dif- 
ferent types as far as their tactical employment is 
concerned. 

Troop carrier aircraft carry parachutists and 
parachute bundles, which are dropped from the 
air in the early stages of an air invasion. 

Assault aircraft are rather low-powered, more-or- 
less expendable airplanes that land on open, unpre- 
pared fields. They bring in additional troops, heavy 
weapons to support the troops, and engineering 
equipment that can be used to prepare air strips 
for landing heavier planes. (See Figs. 1-3.) 

The burden of troop carrier missions in World War 
II was borne by the C-46 and the C-47, both of which 
performed well as paratroop and air evacuation air- 
craft but were unable to carry the heavier and larger 
trucks, guns, and infantry artillery to support the 
air-landed troops. Even jeeps and light howitzers 
could be loaded and unloaded only with difficulty. 

Troops were jumped from one side of the airplane 
because there was only one door available. It took 
10-12 sec to have the normal load of 24 paratroopers 
jump. Now twice that number can jump in this 
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period of time, thereby saturating the drop zone 
more effectively, with fewer aircraft. Also a mono- 
rail system has been developed for installation in the 
aircraft to drop equipment at the same time the 
troops are dispatched. 

Equipment has even been devised for dropping 
Single loads up to 10,000 lb, which has been tested 
under simulated combat conditions. It is thus 
possible to drop the heavier weapons and vehicles, 
such as light artillery field pieces, jeeps, and wea- 
pons carriers (Figs. 4 and 5) to the parachutists to 
help them hold their own against a well-equipped 
enemy. They can, of course, also be dropped to 
ground troops that have been cut off from their usual 
supply means. 


Assault Aircraft 


Assault aircraft were originally large gliders that 
were used to bring in additional troops to support 
the parachutists. They were towed by powered air- 
planes, and let loose close to where they were ex- 
pected to land. 

It was soon found, however, that small engines 
had to be added to the gliders to provide them with 
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Fig. 1—XC-123 medium assault airplane 


some maneuverability and allow a choice of landing 
spot. This idea has been carried still further by 
giving some of the latest assault airplanes sufficient 
power to allow them to take off with their payload in 
a respectable distance and to proceed on a short- 
range mission without the assistance of a towing 
airplane. 


Requirements 


Both types of planes must be capable of being 
unloaded quickly. After the cargo compartments 
of the assault planes are unloaded, they are fitted to 
receive the wounded, which are evacuated on the 
trip back for more supplies. 

It has been found that these requirements can be 
met most successfully by cargo compartments that 
are rectangular both in planform and cross-section, 
with a rear opening exposing the entire usable 
cross-section. This opening should include as part 


of the closure an integral ramp to minimize the time 
required to prepare for loading and unloading. The 
cargo floor should be level in the loading as well as 
the flying attitude and not higher than a truck bed 
from the ground. 








Fig. 2—Loading jeeps in C-123 
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To support the heavy wheeled vehicles carried by 
assault planes, the cargo floor must be designed with 
strong treadways. 

The floor area between the treadways should be 
capable of supporting such high-density loads as 
ammunition boxes, artillery shells, and bombs. To 
restrain the wide variety of loads that may be 
carried, there must be many well-spaced high- 
strength quick-release floor tie-down fittings. Un- 
loading time is always critical. 

Each military load going into an airhead is im- 
portant to the men on the ground and should be 
delivered intact, even though the airplane makes an 
abrupt landing. It is expected that some assault air- 
craft will suffer damage. For this reason the floor 
substructure must be built unusually strong. (See 
Fig. 6.) Restraining the load also protects the crew 
from getting hit from behind. In front they are 


protected by a steel structure, which also serves as 
a towing attachment structure, as shown in Fig. 7 
The stone walls of Sicily and the hedge rows of Nor- 
mandy proved the need for crash protection. 

Other cargo compartment considerations are com- 
fortable troop seats and plenty of fresh air, which 





Fig. 3—Loading half-track scout car in C-123 
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hould be supplied heated in cold weather. A light- 
-olored interior with plenty of daylight will go a long 
vay toward reducing air sickness. Sanitary fa- 
‘ilities, drinking water, blackout curtains, plenty 
f dome and floor lamps for night loading, and pro- 
visions for litters are necessary for both troop carrier 
and assault aircraft to perform their missions sat- 
sfactorily. 

The cockpit must provide excellent all-round 
vision so that the pilots can fly the close-drop for- 
mations required to saturate the drop zone. Good 
forward and downward vision is important for pin- 
pointing the drop zone. All controls must be placed 
in the cockpit in such positions that the pilot can 
find and use them with the least amount of lost mo- 
tion. The troop carrier pilot particularly has little 
time for keeping his eyes on the instruments in the 
cockpit. The grouping and lighting of flight and 
engine instruments, the grouping of communication 
equipment, flight and engine controls, electrical 
controls, and emergency controls in well-defined lo- 
cations materially assists the pilot in doing a better 
job. 

The landing gear of the assault plane most be ex- 
tremely rugged and dependable, since landings must 
be effected safely on unprepared fields or at best on 
hastily prepared strips of pierced steel planking. A 
study of soil structures on a world-wide basis indi- 
cates that bearing pressures are generally quite low 
where conditions are suitable for airborne opera- 
tions. While the track gear at first showed con- 
siderable promise as a solution to the problem of at- 
taining low bearing pressures, its development re- 
sulted in heavier landing gears and gave generally 
unsatisfactory service. Dual and dual tandem gears 
operating at reduced tire pressures give about the 
same flotation. In general, the tricycle gear is used 
because it makes for easier loading and unloading 
of the aircraft. 

Low maintenance and easy ground handling are 
requisites applicable to the economy of operation 
of all aircraft. Engines in particular should be easy 
to service and replace in a short time with minimum 
equipment. Servicing the fuel and oil tanks should 
be kept simple and servicing points should be at a 
minimum. All fuel tanks, oil tanks, hydraulic res- 
ervoirs, and inflammables should be as far removed 
from the crew and cargo compartments as possible 
for safety in crashes. Consideration should also be 
given to handling as much of the fuel as possible 
externally in jettisonable tanks. 

The major performance requirements for troop 
carrier airplanes are: a low minimum controllable 
air speed at which formation flights can be per- 
formed over the drop zone, good single-engine per- 
formance at high gross weight, and good cruising 
speed. 

The assault aircraft, in addition, must have excep- 
tionally short take-off and landing characteristics, 
as well as the ability to maneuver at approach 
speeds. 

The troop carrier aircraft should also have a large 
permissible c.g. travel in order that the control 
forces are affected as little as possible during the ex- 
traction of heavy loads for parachute delivery. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Fig. 7—C-123 nosé struc:ure for crew crash protection 











Five Ways to Use 


ASIC operating principle of bonded 

wire strain gages is that stretching 
a wire increases its resistance. Stretch- 
ing lengthens the wire and at the same 
time reduces it in cross-section, so the 
voltage drop across the wire is greater. 

If the wire be very small, say 0.001 
in. in diameter, a plastic film such as 
Duco or Bakelite enclosing the wire 
would prevent it from buckling under 
compression. The plastic, because of 
mass action, becomes stronger than the 
wire, so if the film be stretched it will 
stretch the wire. 

If the wire, in the form of a grid, be 
cemented by the plastic to a piece of 
paper serving as a carrier, and the 
paper in turn be cemented to the sur- 
face of any structural member, then 


when the member deforms it pushes 
or pulls the cement which in turn 
pushes or pulls the wire, thus chang- 
ing the output of this wire gage in 
direct proportion to strain. 

If the wire grid be connected as one 
arm in a conventional Wheatstone 
bridge, and then be strained, the un- 
balance of the bridge, when suitably 
amplified, can be evaluated by almost 
any commercial type of electrical in- 
dicator or recorder for static strains, 
or by oscillographs or oscilloscopes for 
dynamic strains, or by self-contained 
package units made especially for use 
with this strain gage calibrated directly 
in the value being measured, such as 
pounds load, strain in inches per inch, 
pressure in psi, torque in foot-pounds, 
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FIG.1. 





MOMENT 























Ril pre 











(b 
FIG. 2. FORCE 








or acceleration in g’s. 

The strain gage is a component di- 
vider because it picks up strain only 
along the axis of its grid and ignores 
strains in other directions. 

Furthermore, the gage automatically 
separates forces from moments when 
working in pairs in a Wheatstone 
bridge circuit. 

When two gages are mounted back 
to back on a member under load, they 
measure both the strain due to load 
and the strain due to a temperature 
change which will cause the member to 
expand or contract. They cannot dis- 
criminate between the two strains, so 
temperature compensation becomes of 
first importance when strain due to 
load alone is desired. 


In Fig. 1(a) the gages measure 
moments and cancel forces. When the 
cantilever beam is loaded at L, gage 
A is strained in tension, and B in com- 
pression. When connected in the bridge 
activated by voltage E, Fig. 1(b), bend- 
ing due to L strains the gages in op- 
posite directions and provides double 
output on the galvanometer G. How- 
ever, temperature change causes the 
member to expand or contract strain- 
ing both gages in the same direction, 
hence strain due to temperature is 
automatically cancelled, and any other 
axial force is similarly cancelled. 

In Fig. 2(a) an axial force replaces 
the moment of Fig. 1. In order to 
measure this, it will be necessary to 
connect the two gages in opposite arms 
as in Fig. 2(b) so as to give double 
output and at the same time cancel 
bending. But these gages are measur- 
ing strain due to temperature change 
as well as load because such strain is in 
the same direction as the strain due 
to load. To compensate for tempera- 
ture, R, and R, become what is known 
as dummy gages, which are cemented 
to a piece of similar material and at the 
same temperature but unstressed. A 
and B measure both strain due to 
stress and strain due to temperature 
change; the two dummy gages measure 
strain due to temperature change only. 
Because of their respective positions 
in the bridge, they cancel temperature. 
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Bonded-Wire Strain Gages 


EXCERPTS FROM PAPER BY 
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Fig. 3 shows a way to measure forces 
without using the comparatively incon- 
venient dummy gages. Looking at a 
top view of the beam instead of a side 
view, the beam is loaded axially by L. 
Gage A is strained in tension and B 
strained in compression in an amount 
equal to Poisson’s ratio due to the 
lateral contraction of the member 
under load. Two other gages C and D 
are located on the opposite face to 
multiply output and cancel bending. 
These four gages form the complete 
bridge, and when connected as shown, 
each pair gives an output of 1.3 (as- 
suming .3 as the value of Poisson’s 
ratio) and also provides temperature 
compensation because gage B satisfies 
the condition of a dummy gage namely, 
located on the same material at the 
same temperature as the live gage but 
unstressed (Poisson’s ratio, as stated, 
being accounted for). 

To measure torsion or twist in a 
member and to isolate it from other 
forces and moments, gages are placed 
as in Fig. 4(a) at 45 deg to the axis 
of the member. In torsion, shear will 
lie along the axis and at right angles 
thereto and tension and compression 
components will lie at 45 deg. With 
four gages, two on each face, mounted 
as shown and connected into the bridge 
as in Fig. 4(b), this complete bridge 
will not only measure twist but will 
compensate for temperature and cancel 
bending. 

Fig. 5 shows another application of 
strain gages. 

To measure magnitude and direction 
of principle strains is the function of 
the well-known rosette. When three 
Strains taken in three widely diverse 
directions, are substituted in conven- 
tional rosette formulae or plotted on 
graph paper following a method based 
on Mohr’s Circle, maximum principle 
strain S, and minimum principle strain 
S, at right angles to it. The direction 
of the strain ellipse relative to the X 
and Y axes becomes immediately avail- 
able for design purposes. Maximum 
shear can be evaluated from these fig- 
ures by taking one half the difference 
between the principle strains. 
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Many Ramifications of 


BRIEF explanation of surface wear, as contrasted 

with abrasion or corrosion wear, revealed the 
fact that temperatures of both the lubricant and 
the part itself are vitally important. The role of 
e-p lubricants and the phenomenon through which 
they operate were reviewed. Further comment 
relative to the use of chromium plate indicated that 
it performs yeoman duty in locations where lubri- 
cation cannot be accomplished effectively. The 
ability of chromium and alloys high in chromium to 
form oxide films quickly is believed to account 
for the good wear and corrosion resistance of 
chromium-plated rings. Also, nonpredictable wear 
in diesel engines can be traced to a variation in the 
cooling of pistons. 

The turbine engine has some interesting lubrica- 
tion, friction, and wear problems because of the con- 
ditions peculiar to the turbine engine itself. The 
factors include the following: (1) The extreme 
temperature range of —67 to 550F offers a problem. 
It is difficult to find suitable lubricants for both 
ends of this range. (2) High rotative speeds which 
result in high sliding velocities, dynamic loads, 
fatigue, and the like. (3) High gyroscopic loads. 
(4) The ever-present factor of vibration. (5) In 
the starting of turbines the bearings are a serious 
problem because of evaporation of the lubricant 
during the high-temperature soak period after 
shutdown. The trouble points in turbines include 
bearings, gears, splines, seals, and pumps. The 
desired properties of an adequate lubricant were 
listed as follows: (1) Broad fluidity range (—67 to 
350F). (2) Lubricity. (3) Stability. (4) Coolant 
properties. (5) Noninflammability. It was pre- 
dicted, tentatively, that such a lubricant will be syn- 
thetic, either wholly or in major part. 

Another speaker reasoned, philosophically, that if 
a dirt-free oil film is maintained between surfaces, 
no wear can take place. If, however, some disinte- 
gration or abrading of the surfaces is observed, 
either some dirt is present or some corroding me- 
dium resulting from the condensation of the prod- 
ucts of combustion is occurring. To these state- 
ments there seemed little contradiction except that 
there should be some way around these difficulties. 
Intermittent operation of the engine, which is con- 
ducive to low operating temperatures, accounts 
for most of the wear in passenger cars. In reality 
it is corrosion instead of real wear. In diesel 
engines, where operating temperatures are high and 
loads are high, some abrasion wear actually does 
occur. It was observed that lubrication is partially 
ineffective if dirt gets into the oil. To circumvent 
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some of the trouble due to corrosion, the oil compa- 
nies have introduced additives. Mention of this 
subject prompted much discussion. 

The major portion of the discussion was devoted 
to wear resistance of parts as related to the struc- 
ture, hardness, and heat-treatment of gray iron. 
The matters of graphite distribution, matrix 
characteristics, and ultimate hardnesses' were 
factors of great importance and, likewise, of much 
controversy. For wear resistance, hardened liners 
seem to have about five times the life of unhardened 
pearlitic liners having type A graphite distribution. 
Ferrite in any amount was considered undesirable. 
Chromium-plated cylinder liners were not con- 
sidered an attractive approach to the problem of 
cylinder wear. Induction, or flame-hardened liners 
with chrome-plated rings were considered a more 
feasible approach to the problem. For unhardened 
liners, a minimum of 180 Bhn was considered 
necessary to ensure the absence of ferrite in a type 
A graphite iron. 

Another speaker described briefly some experi- 
ments on the wear between a cylindrical metal pin 
and a hardened steel disc. Under steady-state 
conditions at light loads it is found that the volume 
V of material worn away is proportional to the load 
W and the length L of path traversed, so that V 
k’LW. Since the real area of contact A may be 
written as A= W P,,, where P,, is a strength property 
of the pin, the wear equation may be rewritten V = 
k’LA/P,, KLA, where k is a constant for the 
surfaces. This relation suggests that, of the welded 
junctions formed at the interface and sheared dur- 
ing sliding, a constant fraction is detached to form 
the wear particles. On this view an increase in load 
produces a proportional increase in the number of 
welds, each of which remains approximately of con- 
stant size. This is supported by an examination of 
the wear particles. This mechanism would seem 
preferable to the atomic wear model suggested by 
Holm, which also yields a wear equation of the 
form V - kLA. 

At higher loads, in excess of an average pressure 
of about one-third the hardness of the pin, a large 
increase in the wear rate is observed. It is sug- 
gested that this is primarily due to the fact that 
the true contact area has become such a large 
fraction of the apparent contact area which is avail- 
able that a loose wear particle, once formed, is not 
able to get away without producing further particles 
in a self-accelerating process. 

On the matter of additives, which have been de- 
veloped and recommended as a means of reducing 
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Wear Problem Discussed 





V. A. Crosby, 


corrosion, there was much dicussion. Some users 
claimed that conditions were worse, while others 
were dubious that any good had been accomplished. 
An incidental comment was to the effect that the 
additives were doing too good a job in removing all 
the solid products of combustion. It would appear 
that more severe operation of engines, under 
present-day usage, may account for the inability of 
additives to make the showing expected; however, 
one report was given concerning fleet operations 
with and without additives and no difference could 
be ascertained. 

Top groove wear was considered the worst prob- 
lem in heavy-duty operations, and since some oils 
produce a “lacquer finish and, as a result, no wear 
occurs,” it was reasoned that the oil companies 
should do something about the matter. It was 
pointed out that little if any change could be made 
in either the oils or the fuels under the present 
wartime conditions. The matter of design of rings 
and pistons along with metallurgical changes that 
have come into the picture during the past few 
years precluded an accurate comparison that could 
reflect on the quality of oils and fuels available 
today. It was pointed out that top groove wear is 
occurring in some types of service with older model 
engines as well as those of later design with higher 
compression ratios. Ring spinning or rotation may 
be more prone to happen as a secondary effect 
from the cleansing action of present-day lubricants. 
Also mentioned as a factor was today’s driving 
habits—longer trips and higher speeds. 


The matter of lubriting and ferroxing of cam- 
shafts, tappets, and the like, to prevent scuffing and 
initial surface breakdown, was considered good 
practice. In general, only one mating member is 
so treated. 

Chromium plating of rings seeemed to have a 
beneficial effect, not only in reducing ring wear, 
but likewise in reducing cylinder bore wear. It was 
reasoned that the hard chromium surface did not 
pick up and embed abrasive particles in its sur- 
face, which would cause the ring to act as a lap. 
Aside from expense, the chromium-plated rings are 
highly desirable. 

There were some rather positive comments rela- 
tive to graphitic size and distribution. The random 
type of graphite was definitely preferred. While 
the eutectic-form type of graphite in hardened 
liners and chrome-plated rings could be tolerated, 
it was considered poor practice for unhardened 
liners and rings. The wetting characteristics of 
centrifugally cast liners (eutectic-form graphite) 
compared with sand-cast liners (random type of 
graphite), showed by standing the liners in oil, that 
the oil wet the sand-cast liner a considerable height 
above the surface of the oil while the centrifugally 
cast liner showed no climb of oil. This comment 


was injected into the discussion for whatever 
thought it might provoke. The inference was that 
the more-porous sand-cast sleeves would retain 
oil better than centrifugally cast ones, and the 
latter would be wiped ‘too clean” by the rings, 
particularly in the upper cylinder area. 





Members of the informal panel that led the discussion of the wear round table were, left to right: L. W. Griffith, Shell Oil Co.; E. E. Bisson, 
NACA; A. F. Underwood, General Motors Research; Moderator Paul S. Lane, Muskegon Piston-Ring Co.; V. A. Crosby, Climax Molybdenum Co., 
secretary of the meeting; C. D. Strang, Jr., M.I.T. T. E. Eagan, Cooper-Bessemer Co., also a member, is not shown 
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Soil Ils an Important 


OIL is an engineering material just as surely as 

steel, concrete, timber, and a host of other mate- 
rials. It is used as a construction material in many 
engineering structures—highway and airport pave- 
ments, earth embankments, dams, levees and the 
like. And all structures except those founded upon 
solid rock rest ultimately upon the soil. Conse- 
quently the design of foundations and the settle- 
ment behavior of finished structures depend upon 
the character and action of the underlying soil. 

The word soil, in engineering terminology, refers 
to all the unconsolidated mineral material at or 
near the earth’s surface, plus the air, water, organic 
matter, and other substances included therein. It 
is a non-homogeneous, porous, earthen material, the 
engineering behavior of which is greatly influenced 
by changes in moisture content and density. 


Soil Classifications 


Each soil deposit has a definite geological history 
or background. This indicates something of the 
source of the material, the manner in which it was 
brought to its present location, and its general char- 
acteristics. 

A deposit of soil is subjected to physical and 
chemical changes brought about by climatic and 
other factors prevalent in the locale of the soil and 
in the geological era subsequent to its deposition. 
These changes bring about the development of the 
soil profile. 

The soil profile, or weathering profile as it is some- 
times called, is a natural succession of zones or 
strata which extend various distances downward 
from the ground surface. There are, generally 
speaking, three distinct strata or horizons in a nat- 
ural soil profile. (This number mav be increased 
to five or possibly more in soils which are very old 
and mature or in which the weathering processes 
have been unusually intense.) 

The upper layer of the profile, often designated 
as the A horizon, is rich in humus and organic plant 
residues. It is frequently darker in color than the 
underlying strata. 

The subsoil immediately below the topsoil layer, 
called the B horizon, can usually be identified by a 
contrasting difference in color with the topsoil. It 
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ordinarily contains finer-grained material and is 
often much more surface-chemically active and 
unstable than the soil either above or below. 

The relatively unweathered parent material lying 
below the A and B horizons is designated as the C 
horizon. Broadly speaking, it is in the same phys- 
ical and chemical state as when first deposited by 
water, wind or ice in the geological cycle. It may 
range in thickness from a few inches to a hundred 
or more feet and often constitutes the bulk of the 
material from which large soil structures such as 
earth dams, levees, and embankments are con- 
structed. 

The natural soil profile results from the combined 
influence of these five major genetic factors: (1) 
climate, (2) natural vegetation, (3) parent mate- 
rial, (4) slope or drainage, (5) age or maturity. 
The study of soil from the standpoint of the char- 
acter of its profile is called the science of pedology. 
The classification resulting from this study is the 
pedological classification. 

The most important category in the pedological 
classification is the soil series. Every soil deposit 
which has been developed under the same conditions 
of genetic factors, no matter where it is located 
throughout the world, constitutes a soil series. Each 





Table 1—Particle Size Classification 
U. S. Standard Sieve 


Size fraction Diameter of Number 
Particles—mm 

% Passing % Retained 
gravel larger than 2.0 — 10 
coarse sand 2.0 to 0.42 10 40 
fine sand 0.42 to 0.05 40 270 
silt 0.05 to 0.005 Cannot be separated by 
clay smaller than 0.005 sieving. Size deter- 


mined by settling 
velocity in a_ soil- 
water suspension 


colloidal-size smaller than 0.001 
} 


-—_— 
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series is given a name, usually of some county, city, 
lake or stream near the place where the series was 
first discovered and scientifically described. 

The pedological classification is important to an 
earthmoving contractor. Once he has obtained ex- 
perience with a series or association of several series 
in one locality, he can expect to encounter the same 
problems in any other locality if the soils are pedo- 
logically similar. The U. S. Department of Agri- 
culture, in cooperation with the states, has published 
a large number of county maps showing the various 
soil series in these areas. Earth movers would 
benefit greatly by familiarizing themselves with 
these soil maps. 

The size of individual particles and the distribu- 
tion of the particle sizes throughout a soil mass con- 
stitutes another basis for classification and identifi- 
cation of soil. A classification of particle sizes 
widely used in engineering circles is shown in 
Table 1. 

The distribution of particle sizes throughout a 
mass of soil is called the grading or mechanical 
analysis of the soil. It is often expressed by stating 
the percentage of the total weight of the dry soil 
particles which fall in each of certain size fractions. 
Another common method is to give the percentage 
of the dry weight which is finer than a series of 
stated diameters from the largest size down through 
the colloidal size. 

Grading of a soil may also be represented graphi- 
cally by means of a particle size distribution curve. 
Plotted on semi-logarithmic graph paper, the shape 
of such a curve shows at a glance the general char- 
acteristics of a soil. 

The size of particles in natural soil masses may 
differ widely. The distribution of particle sizes and 
the relative predominance of fine or coarse grains 
imports a distinctive appearance and feel to the soil 
which is called texture. The textural class to which 
a soil belongs may be determined readily, if the 
grading of the soil is known, by means of the U. S. 
Bureau of Public Roads triangular chart shown in 
Fig. 1. 

Several systems of soil classification have been 
mentioned. Each provides a means by which one 
person’s knowledge of the general characteristics of 
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a soil can be conveyed to another person in a brief 
and concise manner. None of these systems, how- 
ever, is based primarily upon characteristics which 
influence the engineering behavior of soil. To meet 
the need for a language to convey such information, 
a number of engineering organizations have devised 
classification systems. Several of these have proved 
to be very useful and are extensively employed in 
engineering circles. 


Consistency Limits 


Consistency or Atterburg limits refer to the liquid 
limit, plastic limit, and the plasticity index of soil. 
These limits have played an important role in the 
development of an engineering technology applied 
to soil. They constitute an empirical measure of 
the physico-chemical properties of the colloidal 
fraction of soil which strongly influence perform- 
ance of the material in engineering structures. 

The significance of these consistency limits can 
be understood more readily by visualizing the vari- 
ous states through which a soil-water mixture 
passes as water is gradually evaporated. 

As moisture content is reduced the mixture be- 
comes more and more viscous until it merges into 
the state of a plastic solid. The moisture content 
at which this change occurs, that is, the minimum 
moisture content at which the mixture acts as a 
viscous liquid is called the liquid limit. 

When the moisture content of the mixture is re- 
duced below the liquid limit it no longer flows un- 
der its own weight. External force is required to 
cause it to deform and its bearing power begins to 
increase appreciably. The minimum moisture con- 
tent at which the mixture acts as a plastic solid is 
called the plastic limit. 

At moisture contents below the plastic limit, the 
mixture becomes semi-solid in character and its 
bearing value increases very markedly. Finally, the 
soil solids can no longer be forced closer together 
by inward capillary pressures and the mass reaches 
its minimum volume in the drying process. The 
moisture content of the soil at which further re- 
duction in moisture is not accompanied by a reduc- 
tion in volume is called the shrinkage limit. 

The plasticity index is equal to the numerical dif- 
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Fig. 1—The textural class to which a soil belongs may be determined 
readily from this U. S. Bureau of Public Roads chart 
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Fig. 2—Soil density does not vary appreciably with particle size if other 
characteristics such as shape and arrangement remain constant 
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ference between the liquid limit and the plasti 
limit. It represents the range in moisture conten 
within which a soil exhibits the properties of a plas 
tic solid. It is an excellent indicator of the cohesive 
ness and general workability of the material. 
high plasticity index soil is usually tough, sticky 
and muddy in wet weather and one which cause: 
difficulty in earthmoving operations. A low plas 
ticity index soil tends to be friable, to dry quickly 
and to be much easier to compact in the fill areas 
The plasticity index is also a valuable indicator of 
the bonding characteristics of the fine soil fraction 
of a stabilized soil mixture. 

Procedures for determining the liquid limit, plas- 
tic limit, and shrinkage limit have been standard- 
ized by the American Society for Testing Materials 


and the American Association of State Highway 
Officials. 


Soil Density 


The density of soil is a very important engineering 
property of this material. It is of vital concern to 
earthmoving contractors since much of their work 
is directed toward compaction or densification of 
soil. 

Soil density is dependent mainly upon the relative 
volume of the solid particles and void spaces, the 
specific gravity of the solids, and the amount of 
water in the soil. The fact that soil consists of both 
solid particles and void spaces is of fundamental im- 
portance. This conception needs to be firmly fixed 
in the minds of all engineers who deal with soil for 
this reason. Much of their efforts are directed to- 
ward attaining a soil structure and particle arrange- 
ment having as large a percentage of solids and as 
small a percentage of void spaces as practicable. 

The void spaces, often called pores or pore spaces, 
are interspersed in and throughout the soil skeleton 
or framework of solid particles. The relative amount 
of solid matter in a soil may be expressed conveni- 
ently by means of the void ratio—the ratio of the 
volume of voids to the volume of solids, without re- 
gard to the proportions of liquid, air or other gases 
in the void spaces. This relationship may also be 
expressed by means of the porosity—the ratio of the 
volume of the voids to the total volume of the soil. 
Porosity is usually expressed as a percentage. 

The specific gravity of the solid particles of a soil, 
exclusive of the void spaces, is called the true or 
absolute specific gravity. The density of a soil hav- 
ing a certain true specific gravity is inversely related 
to the void ratio; that is, the greater the density, 
the smaller the void ratio and vice versa. Both the 
void ratio and the density are influenced by the 
physical state and arrangement of the solid par- 
ticles in a soil mass. It may be helpful to discuss 
some of these factors and their effect on density. 

Density does not vary appreciably whether the 
soil is composed of large particles or small particles 
if other characteristics such as shape and arrange- 
ment remain constant. For example, suppose two 
imaginary soils are composed of 2 in. and 1 in. balls 
respectively, each having the same specific gravity 
and arranged in the same orderly fashion. (See 
Fig. 2.) The number of 2 in. balls in a 1 cu ft con- 
tainer is 216. The volume of each ball is 0.002426 
cu ft and the volume of the solids is 216 x 0.002426 
or 0.524 cu ft. The number of 1 in. balls is 1728; 
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the volume of each ball is 0.000303 cu ft, and the 
volume of the solids is 1728 « 0.000303 or 0.524 cu ft. 
Since the total volume of the soil mass is the same 
in these two cases, the void ratio and the density are 


the same. These proportions would remain con- 
stant no matter how small the diameter of the balls 
might be. 

While the density of two soils is not affected by a 
difference in size of particles, it is influenced appre- 
ciably by their arrangement. Suppose, for example, 
that the balls (soil solids) in Fig. 3-a are rearranged 
by moving each tier of balls a half diameter to the 
right, as shown in Fig. 3-b. The volume of the balls 
is unchanged, but the total volume of soil, solids 
plus voids, is reduced from 1.0 to 0.911 cu ft and the 
void ratio from 0.910 to 0.738. The density of this 
imaginary soil could be still further increased by 
sliding each tier of balls a half diameter in the 
direction normal to the paper. In practice, the fact 
that particle arrangement influences density is of 
very great importance and serves to illustrate the 
purpose of field compaction operations. 

The density of soil is greater when it consists of 
particles of various sizes rather than particles of 
uniform size. This may be illustrated by placing 
smaller balls in the void spaces between the larger 
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Fig. 3—Particle arrangement plays a very important role in determining 
soil density 
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Fig. 4—Soil density is greater when a soil consists of particles of various 
sizes rather than particles of uniform size 
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Fig. 5—Proctor density curve shows the density to which a soil can be 
compacted when it contains different amounts of moisture 
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balls of our imaginary soil, as shown in Fig. 4. This 
increases the volume of solid material, but does not 
change the total volume of soil. Therefore the void 
ratio is decreased and the density is increased. 

A soil which has a wide range of particle sizes, 
distributed in a relationship that is conducive to 
obtaining high density when the soil is compacted, 
is called a well graded soil. 

There is a specific maximum density to which each 
soil can be compacted by a given amount of energy. 
But to obtain this maximum density, it is necessary 
for the soil to contain a specific amount of moisture. 
R. R. Proctor has devised a test by which the above 
relationships can be determined in the laboratory. 
Fig. 5 shows a typical Proctor density curve. 


Soil Shear Strength 


An extremely important property of soil from the 
engineering standpoint is its shearing strength or 
ability to resist sliding along internal surfaces 
within the mass. There is hardly a problem in the 
field of soil engineering which does not involve the 
shear properties of the soil in some manner. 

Soil derives its ability to resist shearing stresses 
from two properties, independent of each other, but 
closely associated in most soils. These properties 
are internal friction and cohesion. 

The friction component of shearing strength is 
furnished by granular fractions of soil such as sand, 
gravel, slag or crushed stone. It is similar in nearly 
all respects to the phenomena of friction between 
solid bodies in that ultimate frictional resistance or 
shearing strength is equal to a normal pressure mul- 
tiplied by a coefficient of friction. This coefficient 
of friction is the tangent of an angle which is called 
the friction angle of the soil and is usually desig- 
nated as ¢. 

The cohesion component is furnished by fine- 
grained fractions such as silt, clay, and so forth. 
Cohesion is the property which enables cohesive 
soils to stand vertically or to maintain equilibrium 
on slopes which are steeper than the angle of repose. 
It is a somewhat tenuous property which may be 
destroyed by climatic influences. 

Most soils exhibit shearing resistance due to both 
cohesion and friction. These components of 








strength exist in widely varying relationships rang 
ing from zero cohesion in clean dry sand to practi 
cally zero friction in fine-grained, highly plastic cla: 
soil. The cohesion and friction components ar: 
added together to give the total shearing strengt! 
of a soil. This total shearing strength is expressex 
by the following empirical formula: 


S=c+ptang¢ 
in which 
s = shearing strength, psf 
c = cohesion, psf 
p = pressure normal to shear plane, psf 
¢= friction angle of soil 


tan ¢ =,» = coefficient of friction 


Shearing strength properties (cohesion and fric- 
tion angle) are not inherent or intrinsic properties 
of a given soil. Rather, they vary with the environ- 
ment and condition of the material at any particular 
time. Some of the factors which influence soil 
shearing strength are moisture content and degree 
of saturation, density characteristics, and so forth. 
One of the most difficult yet important jobs of a soil 
engineer is to determine in advance the specific en- 
vironmental conditions to which a soil will be sub- 
jected—then determine the shearing strength under 
the least favorable of these conditions. 

In conclusion, it should be emphasized that: (1) 
soil is an engineering material, (2) its engineering 
properties vary widely from place to place, and (3) 
the properties of any particular soil may vary over 
a considerable range with changes in climatic and 
other environmental factors. 

Earthmoving contractors and equipment manu- 
facturers can measurably improve their techniques 
and designs by studying soil in a scientific manner. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Division. Price: 25¢ to mem- 
bers, 50¢ to nonmembers.) 
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Vibration Instrumentation 


Arthur S. Bassette, 





HE major problem in automobile body vibration 
Tecesmeaininiien is to be able to evaluate quan- 
titatively what we see or feel, as manifested by a 
changing motion of the car body. This is an ex- 
pression of the rigidity of the structure under any 
particular set of dynamic test conditions. Dynamic 
displacements represent the relative rigidity of the 
body structure. These displacements, or vibrations, 
are periodic motions of objects or points in space. 

This will deal entirely with the instrumentation 
and results of tests within the vibration group, that 
lies between 5 and 20 cps. Perhaps the most in- 
teresting frequencies in this group are the so-called 
shake frequencies. On the road, the unsprung mass, 
that is the wheels, tires, axle housings, and so forth, 
are excited into motion usually by the road surface 
and these masses tend to excite the body structure 
into vibrations which may be seen or felt by the 
car occupants and, therefore, it is desirable to 
measure accurately the deflections of the various 
body components. Under certain conditions, 
methods of setting up these same vibrations in the 
laboratory can be very useful. 

During the past few years, electronic instru- 
mentation has become a very useful tool for the 
determination of dynamic displacements as en- 
countered in automobile body structures. Such 









STRUCTURE UNMOER TEST 











Fig. 1—Functional diagram of shake test equipment 
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instrumentation is based on equipment suitable for 
making measurements in the frequency range from 
zero to over one hundred cycles per second, and dis- 
placements from a few thousandths of an inch to 
several inches. The equipment must be portable. 

The motion of a point on the car body may be 
converted into electrical energy through the use of 
a pickup or transducer. In body test work involving 
a great number of points and with the time avail- 
able for the test based on routine emergency con- 
ditions, the piezoelectric inertia type of pickup is 
particularly useful because it is easily orientated 
with respect to the direction of motion. The elec- 
trical output of the pickup is a function of the ac- 
celeration of the point under test. Therefore, suit- 
able electrical integrating circuits are used to 
double-integrate to obtain a voltage that is pro- 
portional to the displacement of the point under 
test. This voltage is amplified to obtain sufficient 
electrical energy to operate a pen type of recorder. 

Fig. 1 illustrates the functional arrangement of 
equipment suitable for measuring dynamic displace- 
ments either in the laboratory or on the highway. 
There are many different pickups that could be used 
but, for convenience, the crystal type is very use- 
ful in body shake work. After integration, the elec- 
trical output is fed to an amplifier, which is practi- 





Fig. 2—12-channel recorder and amplifiers 
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Fig. 3—Wave representative of primary motion of car body 
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Fig. 5—Simple case where phase angle between two points is 
180 deg 


eally flat in frequency response from about 2 to 
over 100 cps. When the pen type of recorder is used, 
the upper limit of frequency is about 100 cps. How- 
ever, for shake work, the frequencies to be recorded 
are less than 20 cps. On the road, the pen records 
not only the shake wave but also a certain amount 
of low-frequency car roll or pitch. When a shake 
test is conducted in the laboratory, a suitable 
method of excitation is used, such as a mechanical 
oscillator. In this case a frequency analyzer is used 
to determine the exact resonant frequency. Inas- 
much as the excitation is a sine wave, it is not neces- 
sary to use a pen recorder for wave shape but merely 
to indicate the displacement of the point under test 
in a rms type of absolute-displacement indicating 
device. In the laboratory, the regular power line is 
used to operate the equipment. On the road, a port- 
able power supply is used. This may consist of a 
motor-generator set run from the car battery, or 
from separate storage batteries carried in the trunk 
space. In many cases this power supply may be of 
the vibrator type similar to the vibrator used in 
car radios. If the vibrator supply is used, a check 
is made on the frequency of the output to make 
certain that it is within less than one-quarter cycle 
of the 60-cps required. 

In many cases it is desirable to record several 
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Fig. 4—Typical lateral wave shape as recorded on road test 


points on the body at the same time. In this case 
the recorder might be a 12-channel photographic 
type of unit with amplifiers and integrating circuits 
for each of the 12 channels. Such equipment is 
shown in Fig. 2. The 12-channel recorder is shown 
on the seat cushion and the amplifiers are shown 
at the lower left. In this case only eight amplifiers 
were in use. Functionally, the equipment is used as 
shown in Fig. 1. 

in order to understand better the method of in- 
terpreting the wave shape that is recorded on the 
road tests, it is necessary to remember that a pri- 
mary motion at the frequency of the sprung mass is 
also to be considered in the instrumentation prob- 
lem. Fig. 3 shows a wave that could be about 1 cps, 
which is representative of the primary motion of 
the car body. Right above this is the same wave 
with less amplitude, which is partly due to the use 
of an electrical filter. Superimposed on the low- 
frequency primary motion is the shake motion of 
higher frequency that is being measured. In other 
words, as far as the shake is concerned the zero axis 
may vary with any roll or pitch of the car. 

Fig. 4 shows a typical lateral wave shape as re- 
corded on a road test. The pickups were orientated 
for lateral or cross shake in this test, and two chan- 
nels were used for simultaneous recording. The 
similarity between the zero axis shift in this figure 
and the zero axis shift in Fig. 3 should be noted. 
In this figure five major divisions equal one second. 
The zero axis shift represents roll of the vehicle 
and the repetitive sine wave represents the 13-cps 
shake. Previous calibration has indicated the 
inches per millimeter on the chart for converting 
this 13-cps shake into absolute displacement. Ex- 
perience has shown that three or more complete 
cps of the 13-cps shake can be used to represent 
the shake at the point under test. Of course, these 
three or more cps must repeat at the same ampli- 
tude over a particular section of the test route. 
Taking several runs over the same test route and 
averaging the results will give a very consistent 
shake pattern. The low-amplitude shake pattern is 
ignored. It is evident that all points on the body 
are not moving in the same direction at any instant 
of time. Where it is desired to study this compari- 
son it is possible to indicate the phase angle between 
any two points by merely increasing the chart speed 
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to obtain a relatively large space between each cycle. 
Fig. 5 shows a simple case in which the phase angle 
between the two points was 180 deg. In lateral 
shake, this means that at the instant one point was 
moving to the right the other was moving left. 
Now that we have observed the method of 
evaluating the displacement on a single point on 
the structure, it is evident that many points, along 
a pillar for instance, could be studied and a curve 
plotted to represent the dynamic displacement of 
the pillar. If the points are measured under road 
test conditions, the recorder must be used and each 
point evaluated. If the test is run in the laboratory 
with the mechanical oscillator as a source of ex- 
citation, the displacement values can be read on the 
meter. After the pillar or other structure has been 
modified the test would be repeated and another 
curve plotted from the results. Comparison of the 
two curves will indicate the relative difference be- 
tween the two structures. It must be remembered 
that the test is only valid for the particular set or 
test conditions. In the case of a center pillar, for in- 
stance, it is possible that a door slam test might be 
more important than a road shake test, so the for- 
mer must also be used for dynamic shake study. 

Fig. 6 shows a curve obtained by plotting the dis- 
placement versus the distance above the floor pan, 
for a center pillar, in a four-door sedan. Curve A 
represents the pillar motion in the original car and 
curve B represents the motion of the pillar after 
certain structural modifications. It is to be noted 
that the chord depth of the curve at the belt line is 
about the same for both curves, while the displace- 
ment at the roof rail is less for the curve B. This 
implies that the roof rail, to which the center pillar 
is structurally attached, might be important as a 
link in the center pillar deflection study. Further 
proof of this remark is seen in Fig. 7. 

Here, a door slam test, under controlled conditions, 
is used to deflect the pillar. In this case it should 
be noted that, although the depth of the chord at 
the belt line is greater, the deflection of the pillar 
at the roof rail is appreciably less. This is an excel- 
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Fig. 7—Center pillar displacements—front door slam 
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lent illustration of the fact that one body component 
can rarely be properly tested entirely by itself. 

Fig. 8 shows a general application of the equip- 
ment for the solution of a shake problem. The origi- 
nal test car was thought to have rear cross shake 
and the shake was attributed to the body structure. 
Using power rolls 4-ft in diameter and blocks spaced 
to give cross shake to the rear end of the car, lateral 
Shake displacements were measured at various 
points along the frame and opposite points along the 
body. The displacements were plotted along a verti- 
cal axis opposite the equivalent point on the car 
frame or body. Examination of the curves indicated 
that the frame was not following the almost 
straight-line curve plotted for the body. This in- 
dicated that the frame was too weak for the par- 
ticular body frame combination. Certain changes 
were made in the frame to increase the lateral 
stiffness and thus reduce shake in the final car. 
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Fig. 6—Center pillar displacements—torsional resonance—excitation by 
mechanical oscillators 











> 


tr: 








LATERAL DGPLACEMENT IN INCHES 
LigcEERY 











ra 











Fig. 8—Comparison of torsional shake between body and frame 











How to Get Good 


ELECTION of suitable bearing materials and use of 

proper installation procedures play an important 

part in determining sleeve-bearing life in internal 
combustion engines. 

Proper selection of bearing materials for a par- 
ticular application depends to a great extent on the 
hours of fatigue life required. 

The white metals, both tin and lead base, offer the 
best surface action between bearing and journal. 
Inherent low friction characteristics result in less 
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Fig. 1—Bearing life increases as babbitt thickness is reduced 





frequent shaft replacement and successful operation 
with cast iron or steel shafts with hardness as low 
as 170 Brinell. 

Reduction in size of engines for a given amount 
of power and resulting increased unit bearing loads 
made it necessary to develop bearing materials pos- 
sessing greater load carrying capacity (bronze, cop- 
per-leads, cadmium silver, cadmium nickel, alumi- 
num and silver). 

Experience soon showed that although fatigue re- 
sistance was increased substantially, surface qual- 
ity was reduced. It became necessary to use a hard- 
ened shaft of approximately 550 Brinell. 

The micro babbitt bearing—now being produced 
with as little as 0.002 to 0.005 in. babbitt thickness on 
a steel back—has considerably increased the fatigue 
life of babbitt bearings. However, there is the feel- 
ing that the fatigue resistance of the tin and lead 
base babbitt leaves something to be desired. This 
is better explained by the Figs. 1 and 2. Fig. 1 shows 
a bearing life versus babbitt thickness curve that has 
been arrived at and proved by innumerable dyna- 
mometer and field tests. 

Fig. 2 illustrates how commercially we have tried 
to approach the ultimate in bearing life by reducing 
the babbitt thickness. The upper microphotograph 
Shows 0.003 to 0.005 in. babbitt on steel back as now 
furnished to many automobile and truck manufac- 
turers. The lower microphotograph shows similar 
babbitt thickness on an intermediate layer of 
80-10-10 leaded bronze which is bonded to a steel 
back. This trimetal has the same desirable surface 
characteristics and load carrying capacity of the 
micro babbitts. It also has the added advantage of 
having a bronze material underneath if the babbitt 
should disappear. 

Loads can be still further increased if the babbitt 
surface layer is further decreased to 0.001 in. thick- 
ness. This type of bearing is now available with 
either cast or plate 0.001 in. babbitt surface layer. 

Similar bearings are now being manufactured 
with a sintered bronze intermediate layer rather 
than the cast intermediate layer. They are avail- 
able with either cast or plated babbitt surface layers. 

Silver as a bearing material has excellent fatigue 
life and corrosion resistance, but leaves much to be 
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Sleeve Bearing Life 
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desired as to its surface action. This surface action 
has been circumvented by the addition of a surface 
layer of lead which is indium treated for corrosion 
resistance. Without it, our war planes could not 
have had their high performance engines. 
Aluminum offers definite possibilities with the im- 
provements made over the past few years. This 
material has shown virtually no corrosion tendencies 
and has good fatigue resistance. Hard journals, 
large running clearances, large quantities of cool 
oil with a high degree of protection against dirt or 
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this work is still in the development stage. 
In discussing how much load a bearing material 


Fig. 2—Typical beating constructions include micro babbitt on a steel 
back and trimetal-babbitt on leaded bronze which is bonded to a 
steel back 
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Fig. 4—Bearings must fit tightly in the rod and case bores. Experience 
has provided a set of standards for this bearing crush 
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Fig. 5—Insufficient crush leads to premature bearing failure 


can carry, it is necessary to know life expectancy 
because fatigue is a function of life. If several ma- 
terials were loaded to fail in fatigue at 100 hr, these 
materials could carry the loads shown in Fig. 3. 

Higher bearing loads, increased displacement, 
higher compression ratios and speed have made it 
necessary to maintain lower lubricating oil and 
bearing temperatures. As the temperature rises, 
fatigue life decreases and wear increases. 

It has become increasingly important to realize 
the lowest possible temperature rise in a bearing. 
This is accomplished by (1) the addition of spreader 
grooves with chamfers from each end of the spreader 
groove to the ends of the bearing, (2) parting line 
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chamfers where spreader grooves are not used. 

Eccentric bearings, where the horizontal clearance 
is greater than the vertical, are often used where 
vertical clearance must be a minimum to eliminate 
bearing noise. 

These design features are incorporated to increase 
oil flow through the bearing and rapid removal of 
the heat resulting from the horsepower loss in the 
bearing. In other cases it has been necessary to 
install oil coolers to insure satisfactory bearing life. 

In the proper installation of precision bearings, 
it is important that the bearing shells fit tightly in 
the rod and case bores. Experience from many care- 
fully made installations has provided a set of stand- 
ards for bearing crush. (See Fig. 4.) (Crush is the 
extra length of circumference beyond half a circle. 
The strength of the housing, rod, cap and bolts are 
considered in its determination.) 

When the backs of the bearings and the bores into 
which they seat do not make perfect contact due to 


insufficient crush (See Fig. 5.), these troubles may 
occur: 


1. Normal running clearance is reduced. And, 
after a short period of operation, the bearing may 
close in across the split line until it contacts the 
journal surface, thus tending to shear the oil film. 


2. Bearings have a tendency to move slightly in 
the housing, causing the bearing OD and rod or 
housing bore to become scuffed. 


3. Loose bearings allow oil to carry dirt in between 
the bearing back and rod or case bore. This causes 


localized loading which will result in premature 
bearing failure. 


With excessive crush the bore may become dis- 
torted by the excessive pressure necessary to bring 
the caps and the housing together. This often pro- 
duces increased vertical clearance and reduced hori- 
zontal clearance, as well as the danger of “wiping” 
adjacent to the split of the bearing bore. It can thus 
be seen what may result when the rod and main 
bearing caps are “scrubbed” down to decrease bear- 
ing clearance—as is done in many service installa- 
tions. 

Today, we can expect good bearing life in rebuilt 
engines if normal precautions are taken. 

On all service installations it is an absolute neces- 
sity to use recommended bolt torque values and a 
torque wrench when tightening the rod and main 
bearing nuts or cap screws. Almost all of the engine 
builders perform their boring operations with the 
bolts torqued to the same specifications as recom- 
mended in their service manuals. It is well to re- 
member that any variation in bolt torque may seri- 
ously affect the crankcase or rod bores, bearing 
crush, clearances, and resulting bearing perform- 
ance. 

While disassembling an engine, it is customary to 
see that all mating parts are stamped properly to in- 
sure reassembling in their correct location and posi- 
tion. In maintaining and replacing bearings, two 
procedures are used: 


1. When bearings are replaced in the vehicle. 
2. When the engine is removed from the vehicle. 


In the first case, bearings are usually being re- 
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ylaced after considerable service because of normal 
wear or fatigue. Usually it is not necessary to check 
the main bearing and connecting rod bores, and 
more than likely the shaft will not be removed. The 
id bearings are removed and the main journal 
diameters checked with special calipers and the 
crankpin diameters with micrometers to determine 
the amount and uniformity of journal wear and 
whether undersize bearings are necessary. 

In these service or field installations where the 
crankshaft is not removed, it is best to use the fa- 
miliar lead ribbon or Plastigage to make certain that 
there is sufficient clearance. 

This method is not to be compared with instru- 
ments for accuracy but, if properly used, can be a 
definite help. When used with babbitt bearings, the 
lead ribbon method frequent!y leaves a small inden- 
tation in the bearing surface which can lead to local- 
ized fatigue areas and bearing failure. This has 
been eliminated when using Plastigage, which is a 
thin plastic thread that deforms or spreads rela- 
tively easy. Plastigage, when inserted between the 
main or rod bearing bore and journals, spreads out 
a definite amount, directly proportional to the bear- 
ing clearance. This spread is easily measured and 
converted to bearing clearance through the use of a 
handy scale on the container of the Plastigage ma- 
terial. 

In the second case, when the engine is removed 
from the vehicle, it is possible to turn the engine 
upside down and disassemble in such a way as to be 
sure that none of the mating surfaces are scratched 
or nicked. This type of replacement procedure is 
usually required when there has been excessive heat 
and bearing seizure. Where there has been consid- 
erable heat, it is advisable to check the main bearing 
bores for size, roundness, and taper as well as check- 
ing for alignment with a bar. 

Excessive grooving, wear, or an out-of-round con- 
dition makes it necessary to regrind the journals to 
a standard undersize bearing. After a crankshaft 
is reground, the ground surfaces must be lapped and 
polished to obtain a satisfactory smooth finish of 
20 rms or less. A ground finish alone is considered 
too rough and will result in a high rate of wear- 
both on shaft and bearing. Following grinding and 
polishing, the crankshaft must be washed and all 
internal oil holes thoroughly cleaned. Special at- 
tention should be given to checking the blending of 
oil holes into the journal surfaces and proper blend- 
ing of fillets between journal surfaces and cheeks. 

If facilities are available, before the crankshaft 
is assembled in the engine it is best to check the 
main bearing journals for alignment. On conven- 
tional four main crankshafts, we place the No. 1 and 
No. 4 journals in “V” blocks lubricated with oil or 
grease so as not to scratch the running surfaces. 
Then the crankshaft is rotated slowly while the 
total run-out on No. 2 and No. 3 main journals is 
checked with a surface indicator. 

Generally, a 0.001 in. maximum misalignment is 
allowed on adjacent journals (full indicator read- 
ing) with maximum total overall misalignment not 
to exceed 0.002 in. On larger crankshafts with five, 
seven or possibly nine main journals, it is best to 
support on intermediate mains when checking align- 
ment to prevent bending due to the weight of the 
crankshaft itself. 
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Fig. 6—Localized edge loading caused by the journal having an ‘“hour- 
glass’ contour 
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Fig. 7—Fatigue failure caused by an overload condition 





Fig. 8—Failure caused by dirt on the back of the bearing 











In most cases, through the effort required to spin 
the crankshaft with main caps torqued in place, it 
can be determined whether or not the combined 
alignment of case bores and main journals is ac- 


ceptable. Naturally this is affected by the amount 
of clearance and eccentricity of the main bearings. 

With the shaft assembled in the case, it is abso- 
lutely necessary to check the end clearance since 
lack of clearance can easily cause early failure of 
the thrust bearing. This can be done by forcing the 
shaft in each direction and checking end movement 
either with shims at thrust faces or indicator check 
on the flywheel face. 

The general procedure on checking connecting 
rod bores and bearing bores is similar to recom- 
mended procedures for checking main bearing bores. 
The same precautions apply for bolt torque, bore 
size, taper and out-of-round conditions. 

Regardless of how much time and care is taken in 
insuring proper bearing installation, improper use 
of automotive equipment can result in early bearing 
failures. If a car or truck is driven for long periods 
of time in high gear with the engine pulling to its 
maximum ability, the engine speed is low, gas pres- 
sures high and very littie oil is being supplied to the 
bearings. Danger of metal-to-metal contact results. 
Failures induced in this manner usually show exces- 
sive fatigue in the rod half of the connecting rod 
bearing and the cap half of the main bearing. 

On the other hand, overspeeding when going down 
grades and using the engine as a brake will result 
in maximum inertia forces with very little gas pres- 
sures to counteract them. Extreme bearing loads 
and early failure due to fatigue result. This type of 


loading results in excessive distortion of the rod 
bore and sometimes causes a complete loss of hori- 
zontal clearance with consequent metal-to-metal 
contact and possible bearing seizure. 





Fig. 9—Corrosion 





Fig. 10—Failure caused by dirt in the oil 








Even with the extreme care and rigid specifica. 
tions held when manufacturing engines and bear- 
ings, there will always be a small percentage of 
bearing failures. 

Fig. 6 illustrates a fatigue condition resulting from 
the shaft journal having an “hour-glass” contour 
causing localized edge loading. Fig. 7 is typical 
fatigue failure due to an overload condition. For- 
eign material behind the bearing shells, resulting 
from improper cleaning before assembling, often 
causes fatigue failure due to high spot which is 
transferred to the bearing bore. (See Fig. 8.) 

Fig. 9 is an example of corrosion resulting from 
high temperature of contaminated oil. It is gen- 
erally conceded that as the oil sump temperature 
increases above 225 F, the use of an additive oil is 
advantageous. Corrosion usually takes the course of 
removing the lead from between the dendrites of 
copper and results in early failure either in fatigue 
or by wiping. 

Fig. 10 shows failure due to dirt. Of all bearing 
failures, the greatest number are caused by foreign 
material in the oil. This condition results in exces- 
sive shaft wear, fatigue or seizure—particularly 
under insufficient or boundary lubrication condi- 
tions. Too much care cannot be taken in completely 
cleaning the inside of the crankcase and all of the 
component parts. 

Fig. 11 shows seizure due to lack of lubrication. 
Metal-to-metal contact further increases tempera- 
ture, with resulting weaker oil film strength and a 
reduction of running clearance with the possibility 
of seizure. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 






Fig. 11—Seizure on trimetal caused by lack of lubrication 
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IGNITION 


SYSTEMS 


For Future High Compression Engines 


H. L. Hartzell, ssistan: chiet én 





* Paper 


ANY new ignition systems are being proposed to- 
day for future high compression automobile en- 
gines. The condenser storage method is the basis 
for most of these systems. But increasing the volt- 
age of the simple, single coil, single breaker system 
from 6 to 12 v is also suggested as a possible solution. 
The ignition system being used on small engines 
is a rather low cost affair. It is expected to cycle 
on an 8-cyl engine 10,000 times per mile and deliver 
5000 to 20,000 v to the plugs at least 100,000,000 
times without attention. For its cost it does a mar- 
velous job, and now that the engine builders are 
showing a little more willingness to spend more for 
the system, its performance will surely be even 
better. 

The rate of energy dissipation across a spark plug 
can be in the range of 60 kw. Obviously a generator 
of that capacity cannot be used. The practical way 
is to use a system where the energy can be gathered 
slowly and stored, then released very quickly when 
needed. The two ways of storing electrical energy 
—aside from the chemical method—are by means 
of a magnetic field or a condenser. The present 
system uses the magnetic field storage method, 





HIGH VOLTAGE 


while most of the new proposed systems use the con- 
denser storage method. 

Fig. 1 shows the bare essentials of the condenser 
storage method system. The supply system is a 
high voltage d-c source that charges the condenser 
between each ignition pulse. At the instant igni- 
tion is desired the switch is closed and the condenser 
is discharged through the primary of the ignition 
transformer. The charging voltage, the condenser 
size, and the ignition transformer design may vary 
through wide limits and yet obtain enough voltage 
to produce a spark at the plug. 

Most of the systems proposed recently have used 
components that deliver a voltage pulse with a 
much higher rate of voltage rise than can be ob- 
tained with the present ignition system. For that 
reason they are called high frequency systems. 
Components may be selected that will give the same 
rate of rise as the present system. Such a system 
has been used on the Waukesha CFR engine since 
1932. So you see, the condenser discharge ignition 
system is not very new. 

The main differences in these recently proposed 
systems are in the designs of power supply, the con- 
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Fig. 1—Bare essentials 
of the condenser storage 
method system are a high 











voltage d-c source, con- 
denser, switch, and igni- 
tion transformer 
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denser size, the switch, and the transformer. Most 
any combination of these component designs can be 
used together and, consequently, there is a rather 
large number of combinations that might be used. 


Power Supply Systems 


Let us first look at the power supply system. This 
system must be able to supply in the range of 20 
to 80 millijoules per pulse and from 1000 to 3500 v, 
depending, of course, upon the output desired. 
Three methods of obtaining this voltage are being 
used: (1) the synchronized and timed pulse system, 
(2) the synchronized and rectified pulse system, 
and (3) the constant frequency and rectified pulse 
system. 

Fig. 2 shows the first system. It is essentially the 
same as the present coil and breaker system or the 
present magneto system except that the turn ratio 
of the windings is much lower. This method re- 
quires the use of a spark gap that can be designed to 
break down consistently at the desired voltage. 
When the voltage across the condenser reaches the 
breakdown voltage of the gap, the gap becomes con- 
ductive and discharges the condenser through the 
primary of the ignition transformer. Here the igni- 
tion timing is controlled by the timing of the pulse. 

The ignition coil source has the advantage of 
lower cost, but has the disadvantage of rather 
limited energy output. The breaker contacts are 
the limiting elements. A twelve volt or higher volt- 
age supply system would be required. The magneto, 
while having a higher cost, does have a higher out- 
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Fig. 2—The synchronized 
and timed pulse power 
supply system is essen- 
tially the same as the 
present coil and breaker 
or magneto systems ex- 
cept the turn ratio of 
the windings is much 
lower 
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Fig. 3—With a synchro- 
nized but untimed alter- 
nator power supply, the 
peak voltage of the alter- 
nator pulse does not have 
to be exactly timed with 
the instant of engine 
firing 


put at higher speeds. Since the discharge tube 
breaks down at the same voltage throughout the 
engine speed range, the system output is fairly con- 
stant with speed. ; 

Fig. 3 shows a synchronized but untimed alter- 
nator power supply. Here a small alternator is 
driven at a speed relative to the engine speed and 
the output is rectified by a full wave selenium recti- 
fier. The alternator must supply one pulse to the 
condenser for each ignition pulse. However, the 
peak voltage of the alternator pulse does not have 
to be exactly timed with the instant of engine firing 
since the rectifier will hold the energy in the con- 
denser until needed. 

A rectifier is an essential part of this system. It 
is used to prevent the condenser discharging back 
through the alternator and to rectify the alternate 
polarity pulses of the alternator. 

The advantages of this method are: (1) output 
is not limited by contact materials, but only by how 
large the designer is willing to make the com- - 
ponents, and (2) it is more reliable. Disadvantages 
are cost and size. 

Fig. 4 shows the constant frequency and rectified 
power supply Here a tuned reed carries contacts 
which alternately mate with contacts connected to 
transformer primaries that are wound in opposite 
directions. A square wave alternating voltage can 
be obtained from the secondary if proper care is 
used in design of the transformer and if the correct 
size of buffer condenser is used. The reed is driven 
by an electromagnet, energized either by the main 
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ibrator contacts or by separate contacts. The 
ame types of rectifiers used with the alternator can 
used. Output pulses of this system are not 
ynehronized with the engine. But the number of 
yulses per second must be as high or higher than 
he ignition rate of the engine at maximum speed. 

With this scheme output is again limited by the 
‘urrent the contacts can carry. Two sets can 
hardly handle enough current to get adequate out- 
put. Four sets of vibratory contacts can be used 
with a four primary transformer to increase the 
output. However, the job of making a successful 
double contact vibrator that will operate at a fre- 
quency of more than 300 per second is a really tough 
one. This method should cost less than the alter- 
nator but will not be as reliable nor can it have as 
much output. 


Fig. 4—With a constant 


VIBRATOR 
frequency and rectified | 


The switch constructions proposed depend some- 
what upon the optimism of the promoters. The 
most optimistic use a switch built into the distribu- 
tor cap. The cap electrodes are one side of the 
switch and the other side is curried by the rotor. 
The separation must be held within a few thou- 
sandths, which requires the use of much better 
bearings than are now used in ignition distributors. 
This switch not only times the impulse, but also 
distributes it to the correct plug. 

Since this switch must handle the condenser dis- 
charge current, which may be as much as 100 amp, 
it is subjected to considerable abuse. Some of the 
early proponents of this system assumed that con- 
tacts could make a circuit without arcing, and hence 
have an advantage over the break system. Un- 
fortunately, destructive arcing occurs when the 
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contacts approach each other so that erosion and 
oxidation are problems. Since discharge takes 
place before the contacts can touch, there is ques- 
tionable gain in having them actually touch. One 
designer, however, advocates that the contacts 
should rub to wear off the electrode surface as fast 
as the front edge is eroded so that the timing is not 
shifted. 

Another designer has found that accurate timing 
cannot be obtained with the simple rotary switch 
and has had to use an ionizing electrode ahead of 
the main electrode. Still another designer believes 
the way to do it is with a modified thyratron. 

All of the designers of the primary circuit distrib- 
utors have now recognized the erosion problem and 
are advocating rather large rectangular electrodes 
so there will be enough electrode material to give 
satisfactory life. 

More pessimistic designers have taken the posi- 
tion that rotating switches cannot do the job. With 
the timed pulse power supply, a sealed, controlled 
atmosphere gap is used to take the arcing. The ro- 
tating electrodes make contact before the controlled 
gap breaks down. 


Proposed Ignition Systems 


Now let’s examine some of the complete systems 
that have been proposed and tested. 

Fig. 5 shows a system as presented by the Wico 
Electric Company. Here the alternator and recti- 
fier are used as the power supply. To improve 
starting performance, a relay is provided to short 
out, during cranking, a resistor that is in series with 
the alternator field windings, thereby increasing 
field excitation. This system uses a small coil at 
each plug and a shielded lead to each coil to de- 
crease ratio interference. The alternator and recti- 
fiers used will greatly increase the cost over that 
of the present system. 

Fred Hooven, of Dayton, Ohio, in cooperation with 
P. R. Mallory and Company, Inc., of Indianapolis, 
has been testing the system shown in Fig. 6. Here 
the vibrating power supply is again used, but in- 
stead of the selenium rectifier network the vibrator 
is used as the rectifier. While this arrangement re- 


duces the cost, it is very doubtful if it is as satisfac- 








tory as the selenium rectifier. One of the new fea 
tures is the manner in which the condenser i 
charged. The condenser is built into the rotor i: 
a charging circuit that is in series with the primar, 
of the ignition transformer. 

Whenever a condenser is charged through a re- 
sistance only, half of the energy is dissipated as 
heat in the resistance, but when it is charged 
through an inductance, most of that loss is saved 
In this system the condenser is always charged 
through the inductance of the primary winding of 
the ignition transformer. 

Another advantage of this scheme is that when 
the condenser aligns with the approaching pair of 
electrodes, it is discharged from one polarity and 
charged to the other. Thus the rush of current 
through the inductance is due to a voltage twice 
that of the power supply. This is a neat voltage 
doubling scheme. 

Another feature is the ionizing electrodes that 
precede the main electrodes. These ionizing ele- 
ments are narrow electrodes, located slightly ahead 
of the main electrodes, connected to each other 
through a high enough resistance so that no spark- 
ing takes place between these electrodes and the 
stationary electrodes. There is, however, a brush 
discharge that produces enough free electrons to 
insure a uniform rate of ionization when the main 
rotating electrodes approach the stationary elec- 
trodes. 

The mechanisms that are used to change the tim- 
ing of the engine with respect to speed and load 
have not been satisfactorily worked out in any of 
the above methods. The new problems that these 
systems present will require much design work and 
testing. 

The Smitsvonk low voltage system probably 
should be grouped with these condenser storage, 
high frequency systems. It uses the same type of 
power supply and the same rotating distributing 
switch as used by several of the other systems dis- 
cussed. But instead of discharging the condenser 
through a transformer to obtain high voltages, the 
system uses a special spark plug that will fire at low 
voltages. Consequently the condenser is connected 
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Fig. 7—Voltage requirements 
for a 12: 1 compression ratio 
engine and how 6 and 12 v 
ignition systems meet these 
requirements 
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Streamlined Train 


Envisioned in 1865 


Harold Van Doren, ... 





N Aug. 6, 1865 an amazing patent for a stream- 
1 lined train was issued to Samuel R. Calthrop of 
Roxbury, Mass., a clergyman of many interests. 

It is, perhaps, not surprising that careful fairing 
of the external surfaces of a railroad train to reduce 
air friction should have been thought of at this 
time, for the country had 34,442 miles of railroad 
track and a speed of 60 mph was possible. 

What is amazing is, first, that it should have been 
spelled out by an obscure clergyman; second, that 
he should have done such a thorough job that it 
left little further to be said, except as wind tunnels 
and the modern paraphernalia of recording instru- 
ments might have modified his conclusions; and 
third, that nothing much was done about it for 
nearly seventy years. Although the Baltimore and 
Ohio experimented with streamlining in 1893, the 
first really streamlined trains seem to have been 
the Union Pacific’s M-10000 and the Burlington’s 
Pioneer Zephyr, both of 1934. 

First it should be admitted that streamlining of 
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railroad equipment, useful as some of it may be, 
is heavily charged with sales promotion. The mod- 
ern light-weight streamliner owes its speed far more 
to reduction of weight and perfection of bearings 
than to fairing of the locomotive and elimination of 
protuberances. Tests have shown that at very high 
speeds streamlining may be of some value, but eco- 
nomies are not great enought to make it worth 
while on a long train, especially in cross winds. 

There is no evidence, however, that Pastor Cal- 
throp was interested either in sales promotion or in 
aesthetics. He actually expected to increase speed 
with the same consumption of fuel. 

To quote the inventor: 

“To diminish the atmospheric resistance is the 
object of my invention, which consists in regard- 
ing the whole train as an aerial ship and modeling 
its whole surface in accordance with the principles 
so successfully applied in ship-building, modified, 
however, by the considerations, first, that the rail- 
way train is wholly immersed in the fluid through 
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which it is passing; second, that while running ona 
fixed track it has to meet winds blowing from all 
quarters; and third, that the bottom of the train 
is always near the ground, and therefore a too great 
proportion of air should not be forced into the con- 
fined space below the train. I therefore proceed to 
model it as follows: (1) by tapering its front and 
rear in a manner hereinafter carefully to be de- 
scribed, it being sufficient in this summary to say 
that the engine furnshed with its pointed and 
peculiarly shaped projection ... forms what may 
be called the “prow,” while the rear car slowly 
tapered off both above and below and on the sides, 
forms what may be called the “stern”; (2) by put- 
ting a false bottom under the engine, under the 
tender, and under every car .. . said false bottom 
{being made} flush with a line below the axles of the 
wheels, leaving only slits provided for their lower 
parts; (3) by raising the tender to the same height 
as the rear of the engine and the front of the car, 
providing it with a covered roof, and conforming its 
whole outline to the general contour of the train 
. } (4) by enclosing the sides of the platforms by 
means of doors flush with the sides of the carriage, 
and extending to the bottom of the steps [so that] 
.. . the whole platform will be enclosed; (5) by en- 
closing the remaining intervals between the engine, 
tender, and cars by means of flexible hoods... .; (6) 
by rounding, as far as is practicable, the sides of 
the train above and below in order to offer less resis- 
tance to a side wind; and (7) by avoiding, as far 
as possible, all projecting surfaces such as window- 
ledges ...in a word, presenting a smooth and 
curving outline to the pressure of the atmospheric 
fluid, whereby the train may obtain a greater rate 
of speed with the same consumption of fuel... . 

Calthrop takes great pains to describe the shape 
of the nose of his locomotive: 

“It is of considerable importance” he says, “not 
only because it is the first to meet the unbroken 
force of the wind, but also because it must present 
the best average angle of resistance to winds blow- 
ing in all directions. In a dead calm a wedge- 
shaped projection would lessen the resistance con- 
siderably; but if an adverse side wind of any con- 
siderable force was blowing (which is the worst wind 
a train has to contend against) it would be of little 
or no use, as its shape would cause its sides to be 
not far from perpendicular to the direction of the 
wind the train has actually tomeet .... A perfect 
cone (though far better) would, from its under sur- 
face, throw too much air into the confined space be- 
low the train... . 

“If the train moved through a dead calm or 
against a directly adverse wind, the above shape 
(a conical-convex projection flattened below) would 
perhaps be the best of all. If, on the other hand, 
an adverse side wind were the only wind to be 
guarded against, the best shape for the projection 
would probably be to continue throughout its whole 
length a breadth at least equal to the breadth of 
the engine, and terminate, not in a point, but in a 
horizontal line, being in front perfectly flat and 
slowly curving toward the rear, the curve being 
more rapid in the center and very slight at the sides 
until the projection becomes tangential to the 
covering of the engine. I propose, therefore, to 
solve the problem by a compromise between these 
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two methods, so as to obtain the best average angle 
for all winds, premising, however, that it is impos- 
sible to give the exact mean in all cases between the 
two, as even the nature of the country through 
which a railroad has to pass may modify somewhat 
the form desired.” 

With references to the drawing, he then describes 
line for line and curve for curve the exact forma- 
tion of the casing. Then, having disposed of the 
nose, he describes in turn the body of the engine 
and the cab. The whole engine as well as the tender 
and, indeed, all cars, are completely encased below. 
“Under each car a false bottom is placed, extending 
along its whole length, including underneath the 
platforms. This encloses the whole of the wheel 
trucks and the upper part of the wheels, leaving 
merely slits of sufficient size to leave room for play 
for the under part of the wheels.” 

He is not for a moment unaware»of the mainte- 
nance problems involved in this sheet-metal enve- 
lope: “apertures” he says, “are also made for escape 
pipe, stopcock, and so on, while doors are placed in 
the sides and bottom of the covering to render the 
machinery accessible for the purpose of oiling, 
cleaning, and so on.” 

His cab includes probably the first description of a 
sloping windshield: “The glass of the windows is 
inclined as much as is compatible with the clear 
view of the engineer and can be made either to slide 
or open inward on hinges. In foul weather the 
aperture made when the window is open may be 
protected above by sliding a shutter placed either 
without or within the cab. The front of this house 
is tapered off to make the upper portion of the 
covering and the small space left between the engine 
and the tender is enclosed by a flexible hood.” 

Calthrop’s train had no exposed platforms. 
Access was by a door near the end of each car: 
“These doors and the glass windows,” he says, 
“should come as nearly as possible flush with the 
outer surface of the sides of the car”. He con- 
tinues: ‘All needless inequalities in the sides—such 
as jutting window ledges—are to be avoided. In- 
stead of the projecting eaves or ledges, which 
increase the ill effects of a side wind, small gutters, 
running along the sides of the roof, may be provided 
for carrying off the rain, connecting with pipes run- 
ning between the windows, which need not project 
on the outside at all. This will enable the roof in 
all cases to be rounded off, commencing immediately 
above the tops of the windows; but a perfect con- 
struction would require that the whole side should 
be rounded, the rounding off at the upper part com- 
mencing more than half-way down the side of the 
car. In railways of considerable length .. . it will 
be worth while to incur the additional expense of 
rounding the sides still more than shown in the 
drawings, including the very glass of the windows 
and the spaces between the windows, since the more 
the sides of the train are rounded off the less direct 
effect will a side wind have in retarding its progress, 
while the amount of the friction of the flanges of 
the wheels against the side of the rails will at the 
same time be materially diminished.” 

The more one reads the more the thing begins to 
sound like a description of the Constellation or the 
B-36. 

He pays a great deal of attention to the intervals 
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between cars, describing several alternate means of 
making the tight skin of the train as smooth and as 
uninterrupted as possible: “The best hood (apart 
from considerations of expense, and the like) will be 
one made of elastic material, so that it may keep 
sufficiently stretched, though the distance between 
the two carriages or sides of the carriages may vary.” 

Calthrop wanted no ventilators on the roof and 
he had specified that windows were fixed. Here is 
his solution: 

“Air is admitted in the front of the train, and the 
central platform doors of the cars are left open, the 
side windows being closed, and the air thus circu- 
lates from the front to the rear, where an outlet for 
it is provided. The above method is equally appli- 
cable to the construction I propose, with the ad- 
dition that the air may enter as far forward as the 
projection of the engine and be conveyed under- 
neath the covering of the engine and roof of the 
tender by tubes, and thence into the cars .... 

“The last car’ he says, “which forms... ‘the 
stern’ of the aerial ship, should, from its very front, 
commence to taper slowly toward the rear, decreas- 
ing gradually in both breadth and height... . By 
this means I am enabled to overcome the chief part 


of the resistance arising from the drag of the air 
behind the rear car in trains as ordinarily con- 
structed.” 

The sloping funnels of a modern trans-Atlantic 
liner are first mentioned in this patent: “The smoke 
stack should be made as small as possible and even 
might be inclined toward the rear.” 

The fussy and ornamented headlight carried by 
early locomotives did not please him. “When a 
lamp is required,” he says, “the exterior surface of 
the glass should conform as much as possible to the 
shape of the projection jof the engine], the mini- 
mum of surface being used, and the lamp should be 
made removable.” 

Calthrop had to apply the principles he evolved to 
the only vehicle that traveled fast enough to make 
them of any possible value. It is plain, however, 
that if it had been the automobile or the airplane, 
he might have designed a racer for Sir Malcolm 
Campbell or even a P-80 Shooting Star. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 





Transmission Symposium Papers To Be Published 


GROUP of papers on automatic 
transmissions and torque conver- 
ters—how they operate, design con- 
siderations for best operation with 
minimum maintenance, and improve- 
ments recently made or now being 
studied—will be published in the next 
issue of SAE Quarterly Transactions. 
These papers constitute a “Sympo- 
sium on Automatic Transmissions and 
Torque Converters” that was presented 
at the SAE Summer Meeting, French 
Lick, Ind., June 4, 1951. 

The papers included are: 

1. “Talented Transmissions,” by J. 
T. Bugbee, Texas Co., which describes 
the basic mechanisms used in modern 
automatic transmissions—the torque 
converter, the fluid coupling, the 
converter-coupling combination, and 
planetary gearing. The author then 
outlines the salient features of the 
automatic transmissions that have 
been introduced. 

2. “Hydra-Matic Transmission,” by 
W. B. Herndon, Detroit Transmission 
Division, GMC, which gives a brief 
history of the development of the 
Hydra-matic transmission, describes 
some of the features that have made 
for its success, and tells of improve- 


ments that have just appeared or are 
about to appear in the transmission 
design. 

3. “High-Torque-Multiplication Con- 
verters,” by A. H. Deimel, Spicer Mfg. 
Division, Dana Corp., which discusses 
the application of the high-torque- 
multiplication converter. The author 
points out that his type of torque con- 
verter has proved to be very satisfac- 
tory for city bus, tractor, and indus- 
trial service. 

4. “Transition from Torque-Conver- 
ter to Fluid-Coupling Operation in 
Torque Converters,” by P. R. Youngs, 
Schneider Mfg. Corp., shows how the 
transformation from torque-converter 
to fluid-coupling operation takes place. 
The author explains that, although the 
transformation from one operation to 
the other is a simple technical feature, 
many factors must be considered in 
determining at what point to make 
the transition and which performance 
range should be favored. 

5. “Two-Stage Torque Converter and 
Double Clutch,” by R. M. Schaefer, 
Allison Division, GMC, shows how the 
simplication of the converter parts, 
especially the use of castings in place 
of fabricated assemblies, wherever 


possible, is reflected in fewer mainten- 
ance problems. 

6. “Polyphase Torque Converter,” 
by O. K. Kelley, GMC, discusses the 
various types of flow and shock losses 
and how they affect converter effi- 
ciency. 

7. “Positive Direct-Drive Two-Stage 
Torque Converters,” by F. R. McFar- 
land, Packard Motor Car Co., covers 
some of the design problems involved 
in the development of the positive 
direct-drive 2-stage converter. 

8. “Cooling of Torque-Converter 
Transmissions, Type of Fluid, and 
Sealing,” by D. T. Sicklesteel, Detroit 
Gear Division, Borg-Warner Corp., 
describes briefly a method of estimat- 
ing torque-converter cooling require- 
ments; outlines the functions of the 
transmission fluid and the character- 
istics that must be considered to 
handle these functions; and discusses 
the types of seals needed in today’s 
automatic transmissions. 

(This group of papers, under the 
title, “Talented Transmissions,” is also 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members, 
50¢ to nonmembers.) 
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Static Testing 


Important Aid in Developing New Cars 


f 


Phillip O. Johnson, General Motors Corp 
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TATIC structural testing of an automobile body 
S plays a very important part in the development 
of a new model. Static tests can be run at a much 
earlier date than road tests—at a time when 
changes and improvements can be readily made. 
Tests performed at this stage can lead to the de- 
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Fig. 1—One of the conventional methods of presenting bend and torsion 
test data is to express the results as a deflection rate 
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velopment of optimum designs, rather than just 
passing on the acceptability of given designs. 

Static testing, to be effective, must be founded on 
sound engineering principles. Tests must be de- 
vised that properly correspond to the actual service 
conditions being simulated. Careful interpretation 
of test results is also necessary if the test program 
is to be of real value. 

Generally speaking, the performance of a body— 
noise level and degree of body shake and vibration— 
is a function of the rigidity of the body. (Naturally, 
non-body items such as the suspension, shock ab- 
sorbers, tires, and motor mounts also contribute to 
a large degree to this overall performance.) There- 
fore, many of the static tests used are concerned 
only with the stiffness or rigidity of the body. 

Now let us look at some actual test results. Fig. 1 
shows one of the conventional methods of present- 
ing bend and torsion test data. Since these results 
are a measure of the elastic stiffness, it is most con- 
venient to express the results as a deflection rate. 
The bending rate is expressed as inches deflection 
per 1000 lb, and the torsional rate as degrees twist 
per 1000 lb-ft of applied torque. Past experience 
with each specific make of car has fairly well estab- 
lished acceptable limits for these deflection rates. 

The principles described here as to methods of 
establishing suitable static tests for body structure 
may also be applied to individual components of 
the body shell. 

While testing under actual road conditions must 
constitute the final acceptance tests on any new 
body, road testing fails to meet the complete needs 
of a thorough testing program. A continuous static 
test program helps insure that the car will be struc- 
turally satisfactory on road test. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Another test used simulates operation of a car on an 
irregular road that produces considerable twisting of the 
car and body. (This twisting or torsion produces vibration 
or shake in the structure.) Here again static loads are 
applied to give deflections similar to the dynamic de- 
flections. The static deflection curve is produced, in this 
case, by applying static twist at the front axle and react- 
ing this twist at the rear axle. 
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Operation on a typical washboard road will produce 
chassis frame deflections similar to those shown in A 
The static test devised to simulate this condition produces 
static deflections as shown in B. This curve is produced 
by applying static dead weight loads at seat locations in 
the body. 





DYNAMIC 


| 
| 





A 


STATIC 
— | 








8 si 


A third test simulates the loads produced in the rear 
of a car body when the car travels at high speed over a 
fairly long dip in the road. The static deflection curve is 
produced by applying a static dead weight load in the 
rear compartment of the body. This condition may produce 
loads great enough to cause failure. Therefore, the test is 
designed to check the strength of the structure as well as 
the rigidity. 
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Second in SAE Journal series of Research 


Group's Reports to ISTC Division XXIX on 


WO of the various phases of bolt testing studied 

have been: 

1. Torsion testing of SAE Grade 5 bolts as a pos- 
sibility for evaluating ductility of bolts. 

2. Use of a three-threads versus a 1x bolt dia- 
meter-exposed-thread gage length in tensile test- 
ing. 


Grade 5 is a quenched and tempered bolt made 
from medium carbon steel. 


1. Torsional Properties 


The main purpose of the work on torsional prop- 
erties was to learn if there were advantages in the 
use of torsion testing over tensile testing for the 
evaluation of bolts. The three properties measured 
—proportional limit, torsional shear, and degrees 
twist—correspond roughly to the three tensile prop- 
erties—yield strength, tensile strength, and total 
elongation. The results indicate that while there 
is a great similarity in the curves obtained by 
plotting the data, nothing was found which would 
favor the torsional test over the tensile test. 


Material 


The test material consisted of %x2' in. fine- 
and coarse-thread hexagon-head bolts. They were 
produced from carbon steel wire analyzing 0.42% C, 
0.82% Mn, and 0.25% Si. The ASTM grain size at 





HIS is the second in a series of articles pre- 

senting information developed by the Research 
Subdivision of Division XXIX of the SAE Iron and 
Steel Technical Committee. 


The Subdivision has been gathering data on 
physical properties of bolts, aiming at improving 
the SAE Recommended Practice “Physical Re- 


quirements for Bolts, Capscrews, Studs, and 
Nuts.” 
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Tests for 


1700 F was 3-4. The bolts were heat-treated to var 


ious hardness levels by oil quenching from 1550 F 
and tempering. 


Procedure 


By statistical analysis the Rockwell C hardness 
of each of the hardness groups was reduced to a 
whole number. The properties reported—propor- 
tional limit, shear strength, and degrees twist—are 
related to these hardness numbers. Simultaneously, 
the tensile properties of the bolts were determined 
The yield strength, tensile strength, and elongation 
were recorded. These data provide a direct com- 
parison with the torsional properties. 

The torsional properties were determined in a 
600,000 in.-lb machine. The threaded portion of 
the bolt was held in a threaded vise with three 
threads exposed. The three-thread exposure con- 
forms to the present SAE Recommended Practice 
for the tensile testing of bolts. The thread exposure 
was determined by screwing the bolt into the mount 
and backing out three threads. The upper two- 
thirds of the head was gripped and twisted at a con- 
stant speed of 30 deg per min with the threaded 
vise held stationary. 

The proportional limit and torsional shear 
strength are expressed in pounds per square inch 
and are based on the formula: 

16T, 
Stress = di 
where 
T = Torque in lb-in. 
d= Minor (root) diameter 
= 0.435 in. for fine series 
0.420 in. for coarse series 


Torsional and Tensile Properties 


The data are shown in Figs. 1 and 2. The points 
in Figs. 1 and 2 are the averages of five determina- 
tions. 


2. Effect of Gage Length on Tensile Properties 


Gage strength does not affect the recorded tensile 
strength, yield strength, and elongation, it was 
found. 


Material 


The bolts used in this test were obtained from the 
same heat of steel analyzing 0.42% C, 0.82% Mn, 
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SAE Grade 5 Bolts 


A. S. Jameson, 
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NUMBER OF EXPOSED THREADS 


Fig. 3—Tensile properties versus number of exposed threads for '/2-Iin. 
fine-thread series 


Table 1—Permanent Set at 0.2% Offset with Three 
Exposed Threads 








Coarse Fine 

Bolt Threads Permanent Permanent Threads 

Size,in. Per lnch Set, in. Set, in. Per Inch 
Vi, 20 0.00030 0.00021 28 
5/16 18 0.00033 0.00025 24 
Xe 16 0.00038 0.00025 24 
7/16 14 0.00043 0.00030 20 
Vy 13 0.00046 0.00030 20 
9/16 12 0.00050 0.00033 18 
5g 11 0.00055 0.00033 18 
3% 10 0.00060 0.00038 16 
Ve 9 0.00067 0.00043 14 
1 8 0.00075 0.00050 12 
1% 7 0.00086 0.00050 12 
1% 7 0.00086 0.00050 12 
13g 6 0.0010 0.00050 12 
1% 6 0.0010 0.00050 12 


Table 2—Threads Exposed for One Diameter 
(To Nearest Half Threads) 





NUMBER OF EXPOSED THREADS 


Fig. 4—Tensile properties versus number of exposed threads for '/2-in 
coarse-thread series 


and 0.25% Si. The grain size of the heat at 1700 F 
was 3-4. They were 4 x 2% in. hexagon-head bolts 
of both the fine- and coarse-thread series heat- 
treated to various hardness levels by quenching in 
oil from 1550 F and tempering. 


Procedure 


Tensile testing was carried out on a 60,000-lb 
capacity tensile machine equipped with the latest 
attachments for obtaining accurate load-elongation 
curves. Yield strength, tensile strength, and the 
elongation were read from these curves. The tensile 
strength was also determined using a 10 deg wedge 
under the head of the bolt. There are two types of 
data consisting of: 

Part I—The effect of various gage lengths at 
one hardness level. 

Part II—The effect of a three-thread and a 1 x bolt 
diameter gage length at various hardness levels. 


Table 3—Permanent Set at 0.2% Offset with 1 x Diameter 
Exposed Threads 


Coarse Thread Fine Thread 
. . ————_—_—__—__A-— er ‘ _ A ~ 
Size, in. Threads/ Threads Threads/ Threads 
Inch Exposed Inch Exposed 
Vs 20 5 28 7 
5/16 18 5% 24 7% 
38 16 6 24 9 
7/16 14 6 20 9 
re} 13 6% 20 10 
9/16 12 61 18 10 
58 11 7 18 1l 
4% 10 T% 16 12 
Ve 9 8 14 12 
1 8 8 14 14 
1% 7 8 12 13% 
1% 7 9 12 15 
13g 6 8 12 16% 
119 6 9 12 18 
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Bolt Size, in. Permanent Set at 0.2% Offset, in. 

Vs 0.0005 
5/16 0.0006 
3% 0.0008 
7/16 0.0009 
Mo 0.0010 
9/16 0.0011 
5 0.0013 
% 0.0015 
Ve 0.0018 

1 0.0020 
1% 0.0023 
1% 0.0025 
13% 0.0028 
1% 0.0030 
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Fig. 7—Tensile proper- 
ties with axial loading 
for fine-thread series 





read from the autographic curve at a permanent 
set of 0.2% of 1x D gage length. This was obtained 


from Table 3. For a %-in bolt it would, therefore, 
be 0.001 in. 


Tensile Strength 


Tensile strength data as determined with a 10 deg 
wedge under the head of the bolt for the coarse- and 
fine-thread series are shown in Figs.5 and 6. These 
figures include an Rc-hardness-to-tensile-strength 
curve taken from data in Table 4 on page 119 of the 
1951 SAE Handbook. 


Tensile strength, yield strength, and elongation 
(axial loading) data are shown in Figs. 6 and 7. 


Discussion 


It appears from Figs. 2 and 3 that the recorded 
tensile strength, yield strength, and elongation are 
materially affected by number of threads exposed 
(gage length) in testing. 

The tensile strength, which is the value given the 
most prominence in the SAE Recommended Prac- 
tice, levels out at a gage length of 1 x D, which is the 
case of the fine-thread 1 in. bolts at 10 threads and 
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on the coarse-thread 1 in. bolts at 61, threads. 
The tensile strength is recorded with three 
threads at about 136,000 psi and at 1x D at 128,000 
psi for the fine-thread series and 135,000 psi at three 
threads and 129,000 psi at 1 x D for the coarse-thread 
series. These are the values for a 27-28 Re hard- 
ness level, the middle of the SAE hardness range. 
In Figs. 5 and 6—which give the tensile values for 
bolts tested with a 10-deg wedge under the head— 
the tensile strength of fine-thread bolts at 23 Re, 
which is the minimum of the SAE hardness range, 
is about 118,000 psi for 1 x D gage length and 125,000 
psi for three-thread gage length. For coarse-thread 
bolts, tensile strength is 116,000 psi for 1xD gage 
length and 120,000 psi for three-thread gage length. 
Figs. 7 and 8 give the axial-loading data. They 
show for the fine-thread bolts 117,000 psi for 1D 
gage length and 123,000 for three-thread gage 
length. For coarse-thread bolts, they show 117,000 
psi for 1x D gage length and 122,000 psi for three- 
thread gage length. These stress values are at a 
hardness level of 23 Re. Table 4 shows the percent- 
age differences, based on these stress values. 
It could be stated that using the recorded values 
at three threads as 100%, the values at 1 = D threads 
are 5% lower. 


The advantages of using 1 x D exposed threads in 
testing are: 


1. It closely approaches engineering procedures 
which recommend designs with 1D or more un- 
engaged threads for more uniform stress distribu- 
tion. 


2. With more unengaged threads there is liable 
to be less inaccuracy in testing due to the greater 
tolerance allowable in thread exposure. 


3. It records tensile values which are more nearly 
in accord with the strength of the material as meas- 
ured with standard cylindrical tensile specimens. 


4. It extends the test to include a greater number 
of threads. 


5. It is more nearly in conformance with usual 
testing practices, which reduce the gage length as 
the diameter of the specimen decreases. 


The advantage of a three-thread gage length, 
other than that it is easy to remember and use, is 
that it allows the testing of shorter bolts in the 
larger sizes. However, in the smaller sizes (14 x 5/16 


in.) the difference is not great, three against five or 
seven threads. 





Table 4—Percentage Differences in Tensile Values Due to 
Change in Number of Threads Exposed (Gage Length) 





Fine Thread Coarse Thread 

Test Series 7 A —-——_— 

3T 1xD 3T 1xD 
Part I 100 94 100 95 
Part II Wedge 100 94 100 96 
Axial 100 95 100 95 
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IGNITION SYSTEMS 


Continued from Page 48 








directly to the plug by the distributing switch. 

Many of you are probably wondering which of 
these systems or features will be used on future 
engines. I doubt if anyone knows, but my present 
opinion is that none of them will be used to any 
great extent on vehicular engines in the next fifteen 
years. 

It is true that the simple, single coil, single 
breaker system is being stretched to its limit for 8 
to 1 compression ratio engines. And now, at least, 
it appears to be definitely inadequate for 12 to 1 
engines. However, I believe we will be able to show 
in the next few years that: (1) a change to a 12 volt 
system is justified for passenger cars, (2) with 12 
volts we can still use the simple, single coil, single 
breaker system and obtain satisfactory ignition per- 
formance for 12 to 1 engines. 

Fig. 7 shows a comparison of the voltage output of 
6 and 12 v systems. It also shows the voltage re- 
quirement of a 12 to 1 compression ratio engine, 
after the spark plugs had operated 12,000 miles. 
Some of the plugs then had gaps as wide as 0.045 in. 
Used plugs are stressed because the voltage required 
to fire a used plug may often be 50% higher than 
that required for a new plug. 

In addition to improved ignition performance 
with the 12 v system we can: (1) obtain more out- 
put from a given size generator, (2) get faster 
cranking speeds from the same size motor, (3) make 
better heater motors, windshield wiper motors, and 
top lifting motors. Savings in wiring harness cop- 
per can be used to help offset the increased cost of 
the battery and lamps. 

A large portion of the increased cost of the 12 v 
system can be justifiably charged to the gains 
achieved in these other operations. Therefore, that 
left to be charged against the ignition system will be 
rather small in comparison with the increased cost 
of the other systems that have been reviewed. 

There has been some talk that it would be un- 
thinkable to change from the 6 v system because of 
the service situation. It is true that most 12 v com- 
plete units would not be interchangeable with pres- 
ent units. But many of the detail parts and sub- 
assemblies that would be carried in service stocks 
would be the same as now used with 6 v equipment. 

To use higher compression ratios most manufac- 
turers will make an entirely new engine, where the 
only parts that will be common with the old engine 
will be a few nuts and lockwashers. 

It would really be inconsistent if they would balk 
at accepting a higher voltage system because a few 
service components are not interchangeable with 
those used in years past or because some new minor 
tooling would be required. 

Time will tell. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special ‘Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Military Needs Studied at 





and 


SAE President Dale Roeder thanks Frank Fink for his work as general chairman of the October, 
1951, SAE National Aeronautic Meeting, SAE’s best attended postwar aeronautic meeting 


OW industry can give the military services the 

production and performance they need occupied 
the attention of 1200 engineers at the SAE National 
Aeronautic Meeting and Production Forum held in 
Los Angeles, Oct. 3-6. 

The Biltmore Hotel meeting rooms were hardly 
large enough to accommodate all the production 
men who flocked to seven simultaneous all-day 
panels and two half-day panels which made up 
SAE’s first Aircraft Production Forum, Wednesday, 
Oct. 3. Many returned and additional participants 
arrived for the technical sessions Thursday, Friday, 
and Saturday. Over 300 saw Igor Sikorsky receive 
the Daniel Guggenheim Medal at the Friday evening 
session. And on Saturday evening, 250 couples 
wound up the Meeting with a banquet and ball in 
the Biltmore’s Grand Ballroom. 

In technical sessions, engineers concentrated on 
the performance needs of the services. Military 
aircraft must be fast. . . . High speeds will be 
achieved in thin-wing aircraft employing new mate- 
rials like all-aluminum sandwich and even titan- 
ium... . The combination of thin wings and high 
fuel capacities is complicating fuel-system design. 
So ran the overall train of thought. 

Speaking of thin-wing aircraft, W. S. Saville 


quoted Convair’s Structures Department that ‘“tor- 
sional stiffness generally becomes the primary cri- 
terion for the selection of wing covering. Sandwich 
construction appears to be ideal for this application 
in that it will provide a maximum shear rigidity and 
at the same time carry the axial or bending loads. 
These structural considerations in addition to the 
smooth aerodynamic surfaces available in sandwich 
design make this a very tempting material.” 

Convair’s interest in sandwich material for pri- 
mary structure stems from development of alumi- 
num alloy honeycomb core and a high-peel-strength 
bond. The new bond is a tape which weighs only 
0.040 lb per sq ft maximum. 

New high-strength adhesives may even bond wing 
skins to stringers in future thin wings, Seth Gun- 
thorp suggested. Gunthorp is also with Convair. 
Skins with integral stiffeners are now being designed 
in sizes that tax the biggest presses. They can be 
machined from billets, but that wastes metal, ma- 
chinery, and man-hours. Gunthorp proposed the 
alternative of bonded skins and stiffeners, which he 
believes can be made to act as if they were extruded 
together. This way, the designer controls spacing, 
stiffness, and shape. 

Future thin-wing aircraft will reach such high 
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speeds that aerodynamic heating will be a problem, 
Major-Gen. D. L. Putt and NACA’s Dr. Hugh L. 
Dryden warned. Douglas Aircraft expects the 
answer to that problem may be titanium, according 
to O. A. Wheelon. Titanium may also be useful in 
structures exposed to the high temperatures of jet 
and rocket engines or as a fire shield, he added. 

Where weight is extremely critical, titanium may 
be worth its extra cost even in structures operating 
at normal temperatures. Wheelon related a recent 
case where Douglas used titanium to replace stain- 
less steels at a cost of about $25 per pound of weight 
saved. 

As a result of this experience, production experts 
at Douglas discovered that: 

1. Annealed titanium forms similarly to magnes- 
ium. 

2. Titanium machines about like stainless steel. 


3. Spot and fusion welding of 
rent practices is unsatisfactory. 

The requirements for high speed and thin wings 
are pinching the fuel-system designers, too, C. S. 
Brandt of Convair showed. Turbine powerplants 
deliver the power for high speeds, but they burn 
huge quantities of fuel at high rates. And thin 
wings leave little room for fuel storage. 

Among the general fuel-system design considera- 
tions outlined by Brandt were selection of tank type, 
choice between inerting gas and explosion suppres- 
sants for tank fire safety, and selection of refueling 
equipment. 

One important consideration in tank selection is 
the tank’s ability to withstand a crash without leak- 
ing its highly flammable fuel. No design of fuel 
tanks in use in present transport-type aircraft will 
withstand the forces encountered in some survivable 


titanium by cur- 


Four of the Meeting Planners Appear Gratified with Results 





C. E. Mines (left) exchanges greetings with C. F. Thomas. As vice- 


chairman for meetings of the SAE aircraft powerplant and aircraft 
activities, respectively, they were two of the men responsible for the 


marked success of the technical sessions 
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Two SAE vice-presidents get together at the Meeting. They are 

Robert Wood (left), vice-president for aircraft, and R. L. Anderson, 

vice-president for air transport. R. M. Hazen, vice-president for air- 
craft powerplant activity, was unable to be present 
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REPORTS FROM KOREA ... 


By Lt.-Col. K. B. McCutcheon 
U. S. Marine Corps 


Everyone is sold on helicopters. They are in- 
valuable for observation, reconnaissance, wire 
laying, spotting, displacement of command posts, 
transportation of key command and staff officers, 
and evacuation of wounded. 


Even if they weren’t being used for anything 
else, helicopters would be paying for themselves 
by evacuating wounded. Helicopters have saved 
hundreds of our men by speeding them from 
front-line aid stations to medical-surgical facili- 
ties at the rear. 


Biggest problem with helicopters is mainten- 
ance. It takes too many man-hours on the 
ground for each flight hour. 


Helicopters can take off from just about any 
spot on a carrier deck. There are problems, but 
they are not so complex as take-off problems 
with high-speed jet aircraft. 


By Col. T. J. Noon 
Fleet Marine Force, Pacific 


Availablility of jet aircraft, after certain fuel 
contamination troubles were conquered, rose to 
90%. Availability of reciprocating-engine air- 
craft was about 80%. 


Overhaul periods for one group of centrifugal- 
compressor turbojets rose from 300 hr to 600 hr 
during Korean operations. At the same time, a 
group of 72 reciprocating engines was operating 
only 65-150 hr between overhauls because of 
damage caused by dust and dirt. 


Dust and dirt produced only inconsequential 
scratches in centrifugal-compressor turbojets. 
Axial types were a little more susceptible. Axial 
compressor blades suffered scratches that might 
cause fatigue failures. 


Jet engines do withstand battle damage reason- 
ably well. In one case, a 50-caliber bullet en- 
tered the combustion chamber and came out 
the tail cone. Yet the pilot did not notice any 
change in performance. The damage wasn’t dis- 
covered until the airplane was inspected after 
weather aborted the flight. 


Those responsible for maintenance wish air- 
planes were made up of major replaceable units 
—replaceable tail assemblies, for example. Then 
damaged aircraft could be combined into useable 
airplanes. This would save on transportation 
of replacement parts, as well as the parts them- 
selves. 








crashes. This is one of the conclusions derived 
from CAA crash-resistance tests that Robert 
Schroers, chief of CAA’s aircraft structures branch, 
reported. Flexible bladder tanks he considered the 
most promising solution to the fuel tank crash prob- 
lem. But the bladder tanks must be free to shift 
in the structural compartment and must possess 
sufficient strength and energy-absorbing properties 
to resist rupture when surrounding structure dis- 
integrates. 

One caution on bladder tanks came from Brandt. 
He warned that because of the extreme sensitivity 
to pressure variation, bladder tank installations re- 
quire especially large, carefully designed vents. 

Discussion disclosed that the British have bladder 
tanks made of a rubber-impregnated nylon fabric 
that has 600% elongation. This crash-resistant 
tank will take decelerations up to 31 g without 
rupturing. 

Schroers disclosed that CAA is conducting a test 
program to determine the most efficient configura- 
tion of crash-resistant cell-type bladder tanks. The 
program calls for tests of the British nylon tanks, 
among others. 

Engineers recognized that fire may start inside 
the tank in flight or on the ground, as well as when 
the tank ruptures in a crash. Two solutions were 
discussed: 


1. Blanket the fuel with inert gas so that fire 
cannot start. 

2. Provide fast, automatic extinguishing to sup- 
press fire or explosion. 


Inert gas for the first method comes from a con- 
trolled combustor via a cooler and a dehumidifier. 
J. F. Hill of the Surface Combustion Corp. described 
a combustor his company has devised. It produces 
7 lb per min of purge gas, yet it weighs only about 
2 lb and measures only 414 in. in diameter and 8 in. 
in length. Gas leaves the combustor at a tempera- 
ture between 3000 and 3600 F. 

The heat exchanger developed to go with the 
combustor is approximately 4x4.x16 in. Ratio of 
cooling air to gas flow is approximately 20 to 1, Hill 
said. Exit temperature with JP-3 or methyl alcohol 
as fuel is about 1400 F. The exchanger is usually 
installed in series with secondary conditioning 
equipment. 

Both American and British firms are working on 
fuel-tank explosion-suppression systems. Pressure 
rise at the inception of an explosion is relatively 
mild up to approximately one-fifth of the total time 
span up to maximum explosive force. The explo- 
sion-suppression system scatters an extinguishant 
during this initial pressure rise, snuffing out the 
explosion by means of a counter-explosion. This 
was the explanation given by Jack Isreeli of Sim- 
monds Aerocessories. 

In the Simmonds suppression system, Isreeli ex- 
plained, the detector has two diaphragms exposed 
on one side to an air space between them. Opposite 
sides are exposed to tank atmosphere. Each dia- 
phragm has a tiny hole. If tank pressure increases 
slowly, the holes equalize the pressures on the two 
faces of the diaphragms and the diaphragms do not 
move. If tank pressure increases at explosive rate, 
the holes cannot equalize pressures soon enough 

Continued on Page 65 
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Meeting Hears of Trends in Research and Development 





For the sake of this country’s future security, 
we must sustain our activities in basic research 
as well as our development work on specific 
projects, urged General Putt, Dr. Dryden, and 
Admiral Bolster. 


Putt reminded engineers that “technological prog- 
ress and industrial production are the touch- 
stones of our security under arms.” 


Bolster paid tribute to James Forrestal, former 
Secretary of the Navy, through whose foresight 
the Office of Naval Research was created. Al- 
though ONR is only five years old, it has already 
proved the worth of concentrated research, Bol- 
ster said. He indicated that continuing benefits 
are expected from ONR’s current fundamental 
research on combustion processes, materials, 
oceanography, and electronics. 


Dryden warned that the trend of NACA research 
is already toward more specific investigations as 
a result of current high production of aircraft. 
He recalled that World War II forced NACA to 
focus on immediate problems to the extent that 
basic research represented hardly 10% of NACA 
work. Our serious postwar deficiency in knowl- 





s 


Friday evening session of the SAE National Aeronautic Meeting brought together these four distinguished leaders in aeronautical re- 

search and development: (left to right) Major-Gen. D. L. Putt, Acting Deputy Chief of Staff, Development, USAF Research and 

Development; Clark B. Millikan, director of the Guggenheim Aeronautical Laboratory at Cal Tech; Dr. Hugh L. Dryden, director of 

the NACA; and Rear-Adm. C. M. Bolster, Chief of Naval Research, USN. Millikan was chairman of the session; the other three 
were speakers on the general subject of trends in research and development 


edge of supersonic aerodynamics and jet propul- 
sion was due partly to this deflection of effort. 

NACA research must not be concentrated to 
the same degree on short-term projects again, 
Dryden urged. “Todo so,” he warned, “will un- 
dermine the research foundation upon which 
our future development program must be built.” 


Some of Putt’s predictions: 


Primary strategic attack weapon of the future 
will be the intercontinental guided missile of 
supersonic speed and atomic warhead. 


Use of atomic weapons in tactical operations 
against enemy ground forces—already estab- 
lished as feasible—will make it virtually impos- 
sible to concentrate such forces decisively. 


Transistors—electronic devices about the size 
of a grain of wheat — will eliminate many 
vacuum tubes, thereby reducing size and weight 


and improving reliability and life of electronic 
gear. 


Future large powerplants will develop 20,000- 
30,000 lb thrust each. 
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PLant ENGINEERING AND 
PLANT LAYOUT 


CONFERENCE ROOM °5 


“Here's yours, Emil,” says B. C. Monesmith, left, as he looks across J. L. Atwood to Emil Gibian. Monesmith served as chairman and 


Atwood as sponsor of the SAE Aircraft Production Forum, which preceded the SAE National Aeronautic Meeting. 


Gibian led the 


panel on production control. As nominee for SAE vice-president representing the production activity, he also represented the activity’s 
current officers, who were unable to attend 


THE nine panels of the Production Forum 
delved into inspection, electronics, machining, 
forming, processing, production control, labor 
cost control, tooling development, and plant en- 
gineering and plant layout. 


Discussions were led by groups of six to eight 
experts, each group including a secretary. Ac- 
counts of Production Forum discussions, based 


on the secretaries’ reports, will appear in future 
issues of SAE Journal. 


SAE President Dale Roeder characterized 
panel participants as “men with their coats off 


and their minds open, giving and taking infor- 
mation, raising questions and answering them 
in a way that was truly inspiring.” 


Participants themselves were impressed with 
the benefits of the discussions. Their reaction 
was a rousing “Let’s do it again!” 


And do it again they will. B. C. Monesmith 
has agreed to act as chairman of a similar forum 
preceding the SAE National Aeronautic Meet- 
ing next fall at the new Los Angeles Statler. 
Plans for the forum are already under way. 
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d the diaphragms deflect toward each other. 


ris closes the circuit. Then a detonator blows, 
ittering extinguishant throughout the tank. The 
tinguishant travels at speeds as high as 300 fps. 
ice the flame front travels at a maximum of 5 
s. the extinguishant quickly quenches the flame. 
Tests show that 8 cc of extinguishant per gallon of 
ace is required, Isreeli said. Extinguishants under 
ynsideration include carbon tetrachloride, water, 
nd gasoline. 
One questioner wondered if slosh of the fuel in 
he tank could trigger the device. Isreeli assured 
iim that it never has yet. 





Modern military aircraft require so much fuel 
that high-speed pressure refueling is essential, but 
Navy and Air Force requirements differ somewhat, 
Ralph H. Lebow of Parker Appliance Co. showed. 
The Navy defuels all carrier-based aircraft on land- 
ing for safety reasons. So the Navy needs a speedy 
defueling system; the Air Force doesn’t. The Air 
Force wants two shutoff devices per tank—both fail- 
open shutoffs so that the airplane can refuel in 
flight. Since the Navy does its refueling on deck, 
it will accept either two fail-open or one fail-close 
shutoffs. The Air Force stipulates that means be 
provided for determining whether at least one of 





Display Popular with Members and Exhibitors 


TWENTY-SIX EXHIBITORS participated in the SAE Aircraft Engineering Display accom- 
panying the SAE Aeronautic Meeting. For lack of space, numerous other would-be exhibitors 
had to be turned away. But the display committee laid plans to accommodate regular exhibitors 
plus a number of those on the waiting list next year when the Meeting moves to the new Los 
Angeles Statler, where more exhibit room will be available. 


Exhibitors at the 1951 Aircraft Engineering Display were: 


Aeroproducts Division, GMC Fafnir Bearing Co. 
Aeroquip Corp. 


AiResearch Mfg. Co. Hydro-Aire, Inc. 


Angle Computer Division, S & D En- 
gineering Corp. 


Axelson Mfg. Co. 
Barber-Colman Co. Lear, Inc. 
Bobrick Mfg. Co. 
Chiksan Co, 


Cleveland Pneumatic Tool Co. 


Hi-Shear Rivet Tool Co. 


Kelite Products, Inc. 


Minneapolis-Honeywell Regulator Co. 
Pacific Airmotive Corp. 


Pacific Scientific Co. 


Ryan Aeronautical Co. 


Scintilla Magneto Division, Bendix 
Aviation Corp. 


Solar Aircraft Co. 


Jack & Heintz Precision Industries, Inc. 


Stratos Corp. 
Teleflex, Inc. 
Vickers, Inc. 
Western Gear Works 


Westinghouse Air Brake Co. 








Sikorsky Receives Guggenheim Medal 





Igor Sikorsky, recipient of the Daniel Guggenheim Medal, receives 

congratulations from P. R. Bassett, chairman of the Daniel Guggenheim 

Board of Award. Sikorsky was cited for “a lifetime of outstanding 

contributions to aeronautics, including pioneering with multiengine air- 

planes, flyingboats, amphibians, and helicopters.” The medal was pre- 
sented at the Friday evening session of the Meeting 


the shutoff devices is in working condition before 
or early in refueling. 

The Air Force has worked out specifications for 
nozzles and adapters, and the Navy is planning to 
use the same components for the sake of inter- 
changeability, Lebow reported. 

While the airlines are watching developments in 
pressure refueling, they probably won’t add the 
weight for it now, Perry Wood of United Air Lines 
said in the discussion period. Even on the longest 
hops with jets, the airlines expect to be fueling only 
3200 to 4500 gal, and conventional 80-100 gpm and 
the new 200 gpm trucks are adequate for that. 

Afterburners added to turbojets are making 
reasonably efficient use of their fuel, according to 
Harold Adrion of Chance Vought. He reported that 
afterburners are showing combustion efficiencies 








of 80 to 85% in ground tests. 
efficiencies are probably 
40,000 ft altitude. 

Afterburners are requiring overhaul no more f 
quently than engines, engineers learned fri 
Adrion. Afterburners go 20 hr of afterburner oper :- 
tion between overhauls—which in terms of airpla)« 
hours just about corresponds to engine overha 
periods. 

Not all the glory at this meeting went to jet-ty 
aircraft. G. R. Edwards of Vickers-Armstrongs had 
a favorable account to give on the turboprop. “E: 
perience we have had with the pure-jet Viscount 
he said, “‘leads us firmly to the conclusion that t] 
propeller-turbine is a powerplant in its own righ 
and that it is not merely an interim step toward 
the pure jet.” 

Trials of the Viscount 630 in airline service be- 
tween London and Paris and London and Edinburg! 
showed this turboprop airplane to be economical to 
operate, easy to maintain, and the favorite of pas- 
sengers, Edwards asserted. He expects even more 
favorable reports on the production version, the 
Viscount 700: Vickers is now building 700’s for 
British European Airways Corp. 

American builders evidenced faith in turboprops, 
too. Curtiss-Wright’s J. M. Mergen and J. H. Kas- 
ley emphasized that turboprop propellers will have 
efficiencies comparable to those available with 
piston-engine propellers. At the same time, they j 
added, turboprop propellers will offer adequate 
take-off thrust and equivalent or improved pro- 
peller specific weights. 

Controls for normal turboprop propeller opera- 
tion need higher sensitivities, faster rates of pitch 
change, and better damping than controls for 
piston-engine propellers. But turboprop propeller 
controls now available provide performance superior 
to that of piston-engine controls, Mergen and Kasley 
claimed. 

The objectionable drag associated with turboprop 
powerplant failure can be greatly reduced by con- 
trolled feathering or engine shaft decoupling for ~— 
all except low-speed flight conditions and by low- 
pitch stops for the low-speed conditions, Mergen 
and Kasley concluded. 


In-flight combusti 
lower, especially ab: 


Sarva: cs eer 
RI oy en 





' 1 
Under tt genera hairmansh 


p of F. W. Fink, the follow 
neg erved a hairmen of the seven technical sessions o 
the | SAE National Aeronautic Meeting: George tg 
gurian, - C. Mock, B. 5. Vierling, R. R. LaMotte, R. D. 
Kelly, Clark B. ng weer and J. H. Famme. 


" e rt based d issions and 16 papers . 

De 1d Manufa tur ng Techniques with Titanium’ by 
0 A. ‘Wheelon, Douglas Aircraft Co., In “Recent 

Developments in San iwi h Structures” by W. S. Saville, 


Consolidat 


gineering” 


ed Vultee Aircraft Corp ‘Adhesion En- 
by Seth Gunthorp, Consolidated Vultee Aircraft 
Corp “General Design Aspects of Turboprop and 
Turbojet Aircraft Fuel Systems’ by C. S. Brandt, Con- 
solidated Vultee Aircraft Corp . Symposium: Fuel 
Tank Explosion Protection—‘“Report of Explosion Suppres- 
sion Development” by J. Isreeli, Simmonds Aerocessories, 
Inc., and “Summary of Combustion Studies for Generation 
of Inert Gas” by J. F. Hill, Surface Combustion Corp... . 
“Military Operations of Heli opters”’ by Lt.-Col. K. B. Mc- 
Cutcheon, U. S. Marines, Quantico . . . “Operating Char- 
acteristics of Propellers for Turboprop Airplanes” by J. M. 
Mergen and J. H. Kasley, Propeller Division, Curtiss-Wright 





4) 
Corp pe “Installation Experience with Turbo et After- ee 
burner Powerplants’” by Harold Adrion, Chance Vou ight Air- 
raft Division, United Aircraft Corp “High-Speed 


Pressure Refueling of Aircraft” by R. H. Lebow, The Parker 
Appliance Co 50 me Developments for Improved 
Crash a ety in Aircraft” by R. J. Schroers, Civil Aeronautics 
Adminis mm. “Tr nds in Air Force Research and 


Devel moon by “Maijor- Een. D. L. Putt, Acting Dep 
Chief of Staff, Development, Research and ae 
U. S. Air Force . . . “Trends in Navy Aeronautical Research 
and Development” by Rear-Adm. Cc. M. Bolster, Chief of 
Naval Research, U. S. Navy... “Trends in NACA Re- 
search and Development” by Hugh L. Dryden, an or 
National Advisory Committee for Aeronautics FI ight 
Experience with the Vickers Viscount Turbo-Propeller Air- 
liner” by G. R. Edwards, Aircraft Section, Vickers-Arm- 
strongs, Ltd. . . . “Aircraft Maintenance in Kore ea” by 
Col. T. J. Noon, Aircraft, Fleet Marine Force, Pacific . 
All of these papers will appear in abridged or lcd form 
in forthcoming issues of SAE Journal, and those approved 
by Readers Committees will be printed in full in SAE 
Quarterly Transactions. 
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hin Flat Metal 
standard Revised 


HE American Standard for Pre- 

ferred ‘Thicknesses for Uncoated 

1in Flat Metals (under 0.250 in.) has 
en revised by its author committee. 
veveloped—together with the standard 
under co-sponsorship of SAE and 
.\SME, the revision was recently ap- 
roved by the SAE Technical Board. 

The ASA Sectional Committee on 
standardization of Wire and Sheet 
Metal Gages, B32 modified the stand- 

rd by: (1) expanding the 20-series to 
the 40-series of preferred numbers, (2) 

dding an appendix containing the 80- 
series for use in special cases where 
ntermediate thicknesses are required. 

Preferred thicknesses in this stand- 
urd provide a simplified system for 
lesignating the thickness of uncoated, 
thin, flat metals and alloys by decimal 
parts of aninch. Where requirements 
permit some latitude in the selection 
of thickness, the preferred thickness 
riven in these tables will: 

1. Facilitate interchangeability of 
different metals in design, 

2. Reduce inventory, 

3. Increase the availability in ware- 
house stocks of thicknesses commonly 
required for general-purpose applica- 
tions. 

Joseph Gurski of Ford is the So- 
ciety’s representative on this sectional 
committee. The SAE Technical Board 
is presently considering the commit- 


tee’s recommendation that the title of 
Sectional Committee B32 be changed 
to “Wire Diameters and Metal Thick- 
nesses.” It is felt that the word 
“gages” is a misnomer, since the report 
of the Committee recommends decimal 
dimensions. 


Worthington Named 
To Technical Board 


AYNE H. WORTHINGTON has ac- 
cepted appointment to the SAE 
Technical Board to fill the unexpired 
term of L. A. Gilmer, who died in Sep- 


tember. The term runs to the end of 
the 1952 administrative year. SAE 
President Dale Roeder’ designated 


Worthington for the post. 

Worthington has been with the John 
Deere Waterloo Tractor Works of the 
Deere Mfg. Co. since 1930. For the past 
three years he has been director of 
engineering research. 

His interest in SAE, particularly in 
the Society’s work on tractors and farm 
machinery, goes back to 1917, the year 
he joined. Currently he is a member 
of the SAE Tractor Technical Com- 
mittee, serving as chairman of the Air- 
Cleaner Test Code Subcommittee. In 
1950, he was SAE vice-president repre- 
senting the tractor and farm machinery 
activity. 


. 





Wayne H. Worthington, newly appointed mem 
ber of SAE Technical Board 


S-7 to Standardize 
Instrument Arrangements 


'OCKPIT Standardization Committee 

S-7 recently began to study the 
problem of standardization of cockpit 
instrument panel layouts so that a 
particular type of instrument will al- 
ways be in approximately the same 
place in all transport planes. This 
project follows the development by 
this committee of standards for the 








Members and guests of Committee S-7, Cockpit Standardization, of the SAE Special Aircraft Projects Division of the Aeronautics Committee, 

pose for the photographer after an all-day meeting in Detroit, as follows: front row: R. L. Thoren, Lockheed Aircraft Corp.; Capt. Scott Flower, 

Pan American Airways; F. E. Davis, Eastern Air Lines, Inc.; M. L. Stoner, SAE staff; M. G. Beard (committee chairman), American Airlines 

System; B. A. Foulds, Douglas Aircraft Co., Inc.; M. B. Cahill, Northwest Airlines, Inc.; O. E. Tibbs, G. L. Martin Co.; J. B. LeClaire, Trans- 

continental & Western Air: back row: T. M. Edwards, CAA: R. V. Garrett, CAB; J. Lederer, Flight Safety Foundation; |. E. Boudwin, CAA; A. 

W. Dailas, Air Transport Association; R. W. Blake, Pan American World Airways; W. |. Stieglitz, Republic Aviation Corp.; H. Hoekstra, CAA; 
H. G. Portman, Air Line Pilots Association; and L. B. Moore, Grimes Mfg. Co. 
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Members of the SAE Lighting Technical 


At this meeting, the committee 
drafted two revisions to SAE 
Recommended Practices: one to 
specify in more detail the dash 
telltale for Headlight Switching, 
and the other to clarify the ques- 
tion of double-face units in Turn 
Signal Units. The committee also 
considered the question of self- 
powered versus electrical-system- 
powered emergency lanterns. Most 
members favored self power. 

After dark, committee members 
witnessed tests of license-plate 
readability. Units of 1 candle- 
power and 20:1 illumination ratio 








re 


Committee take time out from a busy two-day. schedule to pose with hosts in front of 


Corning Glass Center at Corning, N. Y. 


were compared with conventional 


units of % candlepower and 30:1 
illumination ratio. The small 
differences observed reaffirmed 


that license-plate readability de- 
pends primarily on plate size, plate 
color contrast, and numeral con- 
figuration. Color contrast ap- 
peared to be most important of 
the factors. 

Tests were also made of reflex 
reflectors and the results dis- 
cussed the next morning in a 
meeting of the Reflex Reflector 
Subcommittee. 

Committee men were invited to 


ae 


f 
1-2 





bring their wives, and many did. 
While husbands were busy with 
committee work and plant trips, 
Corning entertained the women 
with a tour of the new Glass Cen- 
ter, lectures, automobile trips, 
luncheons, and golf. The men 
and their wives enjoyed dinner at 
the Baron Steuben Hotel and an 
evening at a nearby summer 
theater, as Corning’s guests. 
Committee member Ernest F. 
Ling, manager of the Product En- 
gineering Department of Corning’s 
Electric Products Division, was re- 
sponsible for arrangements 








lighting of transport plane cockpits 
(SAE Journal, December, 1950, page 
74) and substantial progress on air- 
plane oontrols standardization. 

The standard instrument panel lay- 
out is expected to be an important 
safety factor when the airlines begin 
to interchange planes to complete a 
flight run, as is now permitted by the 
CAB. Thus, when the pilot transfers 
to a plane with which he is not fa- 
miliar, he will know immediately where 
to find each instrument and control. 

The first meeting of the Cockpit In- 
strument Panel Layout Subcommittee 
set up to study the problem was held 
at Indianapolis Airport (Ind.). Before 
the regular meeting, the members of 
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the subcommittee participated in flight 
and ground demonstrations of new 
types of instruments, especially those 
of the computer type. 

An Air Force representative pre- 
sented the military approach to the 
problem of determining instrument 
requirements and features for the 
future. Representatives of several in- 
strument companies also discussed the 
latest developments of their separate 
companies. 

At the regular meeting the com- 
mittee attempted to lay ground rules 
for the standard. Some of those dis- 
cussed are: 

1. The horizon (or the instrument 
that gives bank and pitch informa- 


tion) should be in the center of the 
instrument grouping. 

2. The directional instrument should 
be on the vertical centerline and the 
attitude instruments should be on the 
top row in a horizontal line. 

3. Instruments closely related to 
each other or those that are cross- 
referenced should be grouped together. 

4. The human eye prefers to move 
horizontally rather than vertically in 
the ratio 2/1. 

5. The pilot’s and copilot’s instru- 
ment panels of basic instruments 
should be identical and the panels for 
secondary instruments should be iden- 
tical in so far as possible. 


6. The criterion for determining 
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ocations shall be the function or use 
of the instrument. 

These—and other points—the com- 
nittee agreed, do not represent the 
yanel criteria for instrument panel 
standardization, rather they will merely 
be used as guides in future delibera- 
tions of the committee. 

A nomenclature standard is also be- 
ing prepared by one of the committee 
members, as it was felt that such a 
standard should aid the committee in 
developing further instrument stand- 
ards and will serve as the basis for 
reference to instrument names, types, 
and other necessary designations. 

M. G. Beard is chairman of the sub- 
committee and Capt. Scott Flower is 
vice-chairman. Other members are: 
Cc. M. Christenson, F. E. Davis, J. B. 
LeClaire, A. P. Shelly, H. G. Portman, 
and M. B. Cahill. 


Physical Specimens of 
Surface Roughness, Lay 


PROPOSED American Standard on 

“Physical Specimens of Surface 
Roughness and Lay,” has been ap- 
proved by the sponsoring societies SAE 
and American Society of Mechanical 
Engineers, and thus is ready for con- 
sideration by the American Standards 
Association. 

The new standard was developed 
and has been approved by the mem- 
bers of ASA Sectional Committee B46, 
with E. J. Abbott as chairman. SAE 
representatives on this committee are 
W. L. Barth, GMC, and G. Carvelli, 
Wright Aeronautical Corp. 

This standard prescribes specifica- 
tions for two types of physical speci- 
mens of surface roughness and lay: 

1. Surfaces intended as _ precision 
reference specimens of roughness 
height. 

2. Surface-finish specimens intended 
to illustrate commonly used machined 
surfaces, and embracing a range of 
roughness values and methods of man- 
ufacture. 

The first group is to be used pri- 
marily for checking the calibration of 
instruments for measuring surface 
roughness height. These specimens 
are not intended to have the appear- 
ance or characteristics of commonly 
produced surfaces, nor are they in- 
tended for use in visual or tactual 
comparisons. 

For this group the standard gives 
specifications for surface contour, ma- 
terial, accuracy, uniformity, and rating 
that will be satisfactory for this pur- 
pose. 

The second group is intended for 
illustrative use in determining rough- 
ness specifications, and for control of 
surface roughness where visual and 
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tactual comparisons are adequate. 

These latter specimens may be used 
in specifying and controlling surface 
roughness when specimens having the 
appearance of typical machined sur- 
faces are required. They are de- 
scribed by type of machining, lay, 
roughness height, and roughness width 
rating. Such surfaces are defined and 
may be designated on drawings or in 
specifications by the appropriate sur- 
face symbols of American Standard 
for Surface Roughness, Waviness, and 
Lay (ASA B46.1). 


Boron Steel Division 
Swaps Additional Data 


ARTICIPATION in the activities of 

Division VIII—Boron Steels con- 
tinues to mount. Registration was 145 
for the September 24 meeting of this 
division of the SAE Iron and Steel 
Technical Committee. 

As is the custom at Division VIII 
meetings, participants spent most of 
the day exchanging information on 
how to select boron steels as replace- 
ments for scarcer alloy steels and how 
to adjust processing to the new ma- 
terial. 

The meeting also considered chem- 
istry specifications for eight boron 
steels which may be adopted as Tenta- 
tive Standard grades. Three are for 
bolts; they are 14B35, 40B37, and 80B37. 
The other five are 50B50, 50B60, 81B40, 
43BV12, and 43BV14. 


Recommendations for 
Vehicle Winterization 


REPORT, “Evaluation of Ordnance 

Current Winterization Equipment 
and Recommendations for Improve- 
ment,’ was approved by the SAE Tech- 
nical Board in August and delivered to 
the Army, which requested it. 

The report was compiled by the SAE 
Winterization Equipment Committee 
from the results of observations made 
by SAE committee members during 
winter tests at the Army test base, 
Devils Lake, N. D., meeting with mili- 
tary personnel, and the reports of both 
civilian and military personnel on their 
experience in laboratories and field 
testing projects. 

It is suggested that a minimum of 
two test bases be set up: one that will 
provide temperatures down to —25 F, 
to test conventional equipment, and 
another that will provide temperatures 
from —25 F down to -—65 F, for the 
testing of special winterization equip- 
ment. 

The committee also recommended 
that the bases be kept open and staffed 
the year round. In this way, adequate 
plans can be made and proper instru- 
mentation can be assembled by the 
time the next winter season arrives, 
so that the actual field testing can be 
accomplished with dispatch. 

This practice, plus the closest pos- 
sible cooperation between the Army 
and Industry, so that there is a rapid 
interchange of information, the com- 
mittee feels, should provide our armed 
services with the best possible winter- 
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Technishorts .. . 


shock strut manufacturers. 


facturers, distributors and users. 





SHOCK STRUT TERMINOLOGY: A request for standardization of 
shock strut terminology has brought about the formation of a new 
A-12, Aircraft Shock Struts Subcommittee. 
craft Accessories and Equipment Division group with Chairman L. J. 
Maltby of Chance Vought will be engineers from both airframe and 


PIPE BOOMS: A new Recommended Practice covering crawler 
tractor side-mounted pipe booms has been approved by the SAE 
Technical board for publication in the 1952 SAE Handbook. Pre- 
pared by Subcommittee [LX of the SAE Construction and Industrial 
Machinery Steering Committee, the purpose of this Recommended 
Practice is to set up and clarify definitions, nomenclature, and testing 
procedure related to this type of boom. It is aimed at promoting a 
better general understanding throughout the industry between manu- 


W. O. Bechman of International Harvester. 


Serving on this new Air- 


Chairman of Subcommittee IX is 
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NATIONAL MEETINGS 


MEETING 


DATE HOTEL 
1952 
ANNUAL Jan. 14-18 Book-Cadillac, Detroit 
PASSENGER CAR, BODY, and MATERIALS March 4-6 Book-Cadillac, Detroit 
AERONAUTIC, AIRCRAFT ENGINEERING 
DISPLAY, and TECHNICAL AIR REVIEW April 21-24 Statler, New York City 
SUMMER June 1-6 Ambassador and Ritz-Carlton, 
Atlantic City, N. J. 

WEST COAST Aug. 11-13 Fairmont, San Francisco 
TRACTOR Sept. 9-11 Schroeder, Milwaukee 
TRANSPORTATION Oct. 22-24 William Penn, Pittsburgh 
DIESEL ENGINE Nov. 3-4 Chase, St. Louis 
FUELS AND LUBRICANTS Nov. 6-7 The Mayo, Tulsa 





Atlanta Group—Nov. 12 


Camellia Garden, dinner 7:00 p.m. 


Meeting 8:00 p.m. Lubrication — 
speaker from Gulf Oil Corp. 


Buffalo—Nov. 15 


Hotel Westbrook, dinner 7: 00 p.m. 
Meeting 8:00 p.m. Patents as Related 
to the Automotive Industry—Harold I. 
Popp, patent attorney, Popp and Som- 
nier. 


Canadian—Nov. 21 


Hotel Royal York, Toronto; dinner 
6:30p.m. Meeting 8:00p.m. Trucks, 
Tractors and Trees—Gordon Godwin, 
Ontario Paper Co., Ltd. 


Central Illinois—Nov. 19 


Hotel Jefferson, Peoria; dinner 6: 30 
p.m. Meeting 7:45 p.m. The Pro- 
pane Story—Robert S. Lee, director, 
training department, Twin Coach Co. 
J. M. Van Lanen, president, Peoria En- 
gineering Council, will report on P.E.C. 
activities. 
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Chicago—Nov. 19 


South Bend Division, dinner 6: 45 
p.m.; meeting 8:00 p.m. Highlights in 
the Development of the Farm Tractor 
—C. N. Hinkle, Standard Oil Co. 


Cincinnati—Nov. 26 


Engineering Society Headquarters, 
dinner 6:30 p.m. Meeting 8:00 p.m. 
“Cannon-Ball” Baker will address the 
Section on his experiences over the 
years in the automotive industry. 


Cleveland—Nov. 12 


Aluminum Corp. of America; dinner 
6:30 p.m. Some Recent Developments 
in the Application of Light Metal in 
the Highway Transportation Fields—J. 
H. Dunn, assistant to manager, de- 
velopment division, Aluminum Corp. of 
America. There will be a plant tour 
starting at 4: 00 p.m. 


Detroiti—WNov. 19 


Rackham Educational Memorial 
Building; large auditorium; dinner 
6:30 p.m. Meeting 8:00 pm. Body 


Design and Styling as Affected b 
Sheet Metal—E. S. MacPherson, chie 
engineer, engineering staff, Ford Moto 
Co. H. J. Cutler, chief, metallurgica 
engineering, Bethlehem Steel Corp 
Lackawanna Plant, will speak on sam« 


subject. Sgt. Lester Coykendal! 
Michigan State Police, will be dinne: 
speaker. 


Mid-Michigan—Nov. 19 


Owosso Country Club, Owosso; din- 
ner 7:00 p.m. Meeting 8:15 p.m. Jet 
Engine Design—J. C. Fetters, chief en- 
gineer, Allison Division, GMC. May 
also have a second speaker from Alli- 
son Division to speak on manufacture 
of jet engines. 


Milwaukee—Dec. 7 


Henry L. Debbink, R. Stiehemann, 
Fred Schwerman, Jr. will present pa- 
pers on truck and bus maintenance. 


Montreal—Nov. 19 


Hotel Mount Royal, dinner 7: 00 p.m. 
Meeting 7:45 p.m. Development 
Highlights and Unique Features of the 
New Chrysler V-8 Engine—John B. 
Platner, engineering department, 
Chrysler Corp. 


Northern California—Nov. 14 


San Francisco, dinner 6:30 p.m. 
Meeting 7:30 p.m. Topic undecided. 
Arthur Rosen, consultant to adminis- 
trative, Caterpillar Tractor Co. 


New England—Nov. 13 


M.I.T., Cambridge, Mass.: dinner 
6:30 p.m. Meeting 8:00 pm. Brake 
Maintenance—S. Johnson, Bendix- 
Westinghouse Automotive Air Brake 
Co. Coffee Speaker—Harry Stanton. 


Oregon—Oct. 9 


Hotel Washington, dinner 7: 00 p.m. 
GM Diesels in Motor Trucks—H. B. 
Ford, GMC Truck and Coach Division. 


Philadelphia—Nov. 14 


Engineers Club, Philadelphia; 6: 30 
p.m. Meeting 7:45 pm. Power Hy- 
draulic System of a Modern City 
Transit Bus—R. H. Fritzges, bus en- 
gineer, Mack Mfg. Co. Technical 
Chairman—cC. A. Scharfenberg, execu- 
tive engineer, Mack Mfg. Co. 
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Pittsburgh—Nov. 27 


Mellon Institute, Pittsburgh; dinner 
6:30 p.m. Meeting 8:00 p.m. The 
Engineer’s Part in Today’s Crisis—SAE 
President Dale Roeder, Ford Motor Co. 


St. Louis—Nov. 13 


Hotel Gatesworth, dinner 7: 00 p.m. 
Meeting 8:00 p.m. Diesel Engine 
Lubricants—Leland A. Wendt, senior 
engineer, Shell Oil Co. 


Southern California—Nov. 8 


Roger Young Auditorium, dinner 
6:30 p.m. Meeting 8:00 p.m. Can 
Man Survive Prolonged Flights Above 
50.000 Ft?—C. I. Barron, M.D., flight 
surgeon, Lockheed Aircraft Corp. 


Southern New England—Dec. 5 


Hartford Golf Club, dinner 6: 30 
p.m. Meeting 8:00 p.m. Modern Ig- 
nition Systems—Stanley Terry, chief 
engineer, electrical division, American 
Bosch Corp. 


Twin City—Nov. 12 


Hotel Normandy, dinner 6:30 p.m. 
Meeting 7:30 p.m. The Engineer‘s 
Part in Today’s Crisis—SAE President 
Dale Roeder, Ford Motor Co. 


Washington—Nov. 20 


Hotel Burlington, dinner 7:00 p.m. 
Aircraft and Aircraft Powerplants— 
Major Yeager, Air Force, Colonel 
Ascani, Air Force, “Skip” Ziggler, Bell 
Aircraft Corp. Topic—Flight Testing 
Experiences. 


Western Michigan—Nov. 20 


Stern’s Steak House, Muskegon, din- 
ner 6:30 p.m. Ladies Night (non- 
technical). Special Feature: Hard 
Times—costumes, amateur contest, 
prizes for winners. 


Williamsport—Nov. 5 and Dec. 3 


Nov. 5—Location not definitely de- 
termined, dinner 6:30 p.m. Meeting 
7:45 p.m. Speaker—Dr. C. C. Furnas, 
executive vice-president, Cornell Aero- 
nautical Laboratories, Inc. 


Dec. 3—Airport Dining Room; din- 
ner 6:30 p.m. Meeting 7:45 p.m. 
Helicopters—general discussion cover- 
ing design and operation—Jack Emer- 
son, chief engineer, Kaman Aircraft 
Co. 
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Beecroft Award Winner Speaks in Chicago 





RUDOLPH KING (LEFT) REGISTRAR OF MOTOR VEHICLES for 
the Commonwealth of Massachusetts, delivers the 1951 Beecroft 
Memorial Lecture at the 39th National Safety Congress and Exposi- 
tion in Chicago, October 9. With King are Robert F. Black 
(center), chairman of the SAE Beecroft Traffic Safety Engineering 
Lecture Committee and president of White Motor Co., and Judge 
Edward C. Fisher of the Municipal Court of Lincoln, Nebraska, who 
presided over this session of the meeting. 


REAPPOINTED AS SAE DIRECTORS of the Coordinating Research 
Council for a two-year term beginning Jan. 1, 1952 are E. N. Cole, 
G. J. Huebner, Jr., R. D. Kelly, and Arthur Nutt. These men will 


complete a two-year term as SAE directors of CRC on December 31, 
1951. 


SAE WESTERN BRANCH OFFICE is the new name of what was 
previously the SAE West Coast Branch Office. Change came about 
because the territory covered by the Society’s staff there (that means 
Ed Rentz and Emily Morgan) has been extended eastward. Now it 
includes the Kansas City, Wichita, Mid-Continent, and Texas Sec- 
tions and the Colorado Group. 


JAMES C. ZEDER has been appointed to membership on the SAE 
Finance Committee. He fills the vacancy created by the passing of 
Fred M. Zeder. 


THE SOCIETY’S ANNUAL business session for 1952 will be held on 
the evening of Tuesday, January 15 ... during the 1952 Annual 
Meeting in Detroit. 


IN TWO YEARS since first made available, 855 coupon books (con- 
taining 17,220 coupons) for use in buying SAE meetings papers and 
SAE Special Publications have been sold. Of these 17,220 coupons, 
10,336 already have been cashed. Outstanding are 6,884. The value 
of the outstanding coupons is $1,583.32—our accounting department 
assures us. ... We think this indicates the coupon books are render- 
ing a measurable service—as several members (who first suggested 
them) thought they would... . So we are going to continue them. 


IN CASE YOU HAVE NOT USED COUPON books, you might be in- 
terested in a refresher on their what, where, and how. Here it is: 

1. Each coupon book buys $5.00 worth of SAE meetings papers 
and Special Publications; it costs $4.60. Each of the 20 coupons 
is worth 25¢. 

2. Each book is good for a minimum of two years. 

3. Coupons are accepted at National Meetings or with mail orders 
for meetings papers and Special Publications. 





Interested To Know 
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W. C. NEWBERG has been named president of 
Dodge Division of Chrysler Corp., a post which 
L. L. COLBERT had continued to hold since his 
appointment as president of Chrysler in Novem- 
ber, 1950. Newberg has been vice-president of 
Dodge since that time, and prior to that was 
president of Airtemp Division. 


RALPH N. DuBOIS has been appointed chief 
product engineer of Ford’s Aircraft Engine Di- 
vision, Chicago, Ill. DuBois was formerly dean 
of the School of Aircraft Engineering of the 
Aeronautics Institute of Brazil. He was chair- 
man of Detroit Section in 1945, and SAE vice- 
president representing aircraft engine engineer- 
ing activity in 1938. 


WARREN H. FARR has been elected president 
and general manager of Ainsworth Mfg. Corp., 
Detroit, after having served as director since 
April. Farr resigned as vice-president in charge 
of operations of the Budd Co. at the end of 1950, 
but continues as a director of that company. 
Prior to joining Budd in 1927, Farr served with 
General Motors Corp. and Studebaker Corp. 


EDWARD L. PARKER has resigned as president 
of Columbia Steel and Shafting Co., and has been 
appointed chairman of the board of directors. 
Parker was appointed president in 1918, and prior 
to that was vice-president. He started in in- 
dustry as a bookkeeper for Pittsburgh Shafting 
Co. in 1902, and five years later was vice-presi- 
dent and a director of that company. 


WALTER L. FISHER, editor of the British 
journal Automobile Engineer, has retired after 
having held that post since 1914. Fisher will 
continue to be active as a consultant with offices 
in London. Before joining Automobile Engineer, 
Fisher held posts with D. Napier and Sons, 
Standard Motor Co., Daimler, and other English 
companies. 


WISER BROWN is now chief industrial engineer, 
operating department, of Aluminum Company of 
America, as well as director of Alcoa’s magnesium 
interests. Brown has been with Alcoa since 1922 
in many posts, including manager of the Fair- 
field Works, product manager for sand and 
permanent mold aluminum castings, vice-presi- 
dent and general manager of American Magnes- 
ium Corp., a former Alcoa subsidiary, and most 
recently manager of anode sales. 








About 


R. ROBERT ZISETTE and GUNNAR 
PALMGREN have been named vice- 
presidents of SKF Industries, Inc., 
Philadelphia, Pa. Zisette, who was 
sales manager, will be in charge of 
sales, advertising, and market research. 
He has been with the company since 
1921. Palmgren becomes vice-presi- 
dent in charge of engineering and re- 
search. He has been with SKF for 32 
years, and prior to his promotion was 
assistant vice-president and chief en- 
gineer. 


ROGER D. WILLIAMS has been 
named general sales manager of the 
Cleveland Diesel Engine Division of 
General Motors Corp. Williams has 
been in charge of industrial sales for 
the division since 1946, and prior to 
that was with the test department. 


GAYLORD W. NEWTON has joined 
Aro, Inc., as chief of the engine test 
facility of the Arnold Engineering De- 
velopment Center, which will be oper- 
ated by Aro. The engine laboratory 
now under construction at the Center 
at Tullahoma, Tenn., will test large 
turbo jet and ram jet engines at high 
speed and altitude conditions. New- 
ton was chief powerplant engineer for 
Boeing Airplane Co. engineering de- 
partment, and prior to 1941 served in 
that capacity with the Civil Aero- 
nautics Administration. 


D. H. TILLOTSON has been ap- 
pointed chief engine and chassis engi- 
neer of Kaiser-Frazer Corp., Willow 
Run, Mich. Tillotson has been with 
Kaiser-Frazer since its formation in 
1945, when he joined the company as 
chief draftsman. Prior to that he had 
been with Chrysler Corp. for many 
years, and later was with Buhl Mfg. Co. 


J. H. CARMICHAEL, president and 
director of Capital Airlines, Inc., Wash- 
ington, D. C., has been elected a di- 
rector of the Transportation Associa- 
tion of America. 


JOHN J. HOUSE, who was formerly 
general manager of the service and 
parts department of ACF-Brill Motors 
Co. of Philadelphia, is now government 
representative for the company. 
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ROBERT C. GUNNESS, research 
manager of Standard Oil Co. (Ind.), is 
on a year’s leave of absence to serve as 
vice-chairman of the Research and 
Development Board of the Department 
of Defense in Washington, D. C. Dr. 
Gunness has previously served the 
Board as chairman of the Panel on 
Fuels Requiring Oxidizers of the Fuels 
and Lubricants Committee. He joined 
the research department of Standard 
Oil in 1938, and was appointed research 
manager in 1947. 


ROGER G. DeLONG has been named 
vice-president in charge of the hy- 
draulic division of Twin Disc Clutch 
Co., Racine, Wis. DeLong had been 
manager of the Hydraulic Division 
since 1945. He has been with the com- 
pany since 1939 and joined the Hy- 
draulic Division in 1942. 


EDWARD H. LINDEMAN and H. 
HOY CLARK have been promoted to 
assistant general managers of the 
Spring Division of Eaton Mfg. Co. in 
Detroit. Lindeman becomes assistant 
general manager in charge of leaf 
springs. He has been manager of the 
leaf spring department since 1939. 
Clark, who has been manager of the 
coil spring department, now has the 
post of assistant general manager in 
charge of coil springs. 


FREDERICK A. HIERSCH is now 
with Herman Nelson Division of Amer- 
ican Air Filter Co., Moline, Ill., as as- 
sistant chief enginer in charge of port- 
able products. Hiersch was formerly 
an engineering consultant to Continen- 
tal Aviation and Engineering Corp., in 
Detroit. 


WILBUR F. SHURTS has been pro- 
moted to director of engineering of 
Twin Disc Clutch Co., Racine, Wis. 
Shurts, who has been with Twin Disc 
since 1940 has been chief engineer of 
the company’s Hydraulic Division since 
1942. 


FLOYD W. ROBINSON is now presi- 
dent of Hydraulic Fittings Corp., Port 
Huron, Mich. Robinson was formerly 
chief enginer of V. L. Graf Co. of 
Romeo, Mich. 
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ROY T. HURLEY, president of Cur- 
tiss-Wright Corp., Wood-Ridge, N. J., 
will in addition become chairman of 
the board of that company on Dec. 31. 






J. HOWARD BALLARD (left), chief 
engineer of Sealed Power Corp., 
Muskegon, Mich., has retired from that 
post after 22 years with Sealed Powe! 
and 15 years as chief engineer. ED- 
WIN C. BECK (right) has been ap- 
pointed chief engineer replacing Bal- 
lard. Beck joined Sealed Power in 
1934 as sales engineer in Los Angeles, 
and was assigned to the Muskegon 
staff in 1937. Since 1942 he has been 
in the company’s Detroit office. 


JOHN A. HERLIHY, who was vice-president in 
charge of operations of United Air Lines, Inc., 
takes on new duties as vice-president in charge of 
engineering and maintenance. Herlihy, who 
joined United as a pilot on the New York to 
Chicago route, was appointed vice-president in 
1938. 


STUART P. HALL has joined Denham and Co., 
Detroit, as vice-president. Hall was formerly 
editor of Design News and general manager of 
Rogers Publishing Co., and prior to that was 
associate editor of Product Engineering and ex- 
perimental and research engineer for GMC Buick 
Motor Division. 


ARTHUR R. FICKER has joined Chicago Mid- 
way Laboratories, sponsored by the University of 
Chicago, as a staff engineer. Ficker was for- 
merly with Willys-Overland Motors, Inc., Toledo, 
Ohio, as staff engineer in charge of special proj- 
ects and statistical data. 


PAUL F. HORBATT is now New Jersey sales rep- 
resentative of Neilsen Hydraulic Equipment Co. 
of New York. For the past two years, Horbatt 
has been assistant editor of Product Engineering, 
and prior to that was with the research division 
of Wright Aeronautical Corp., Wood-Ridge, N. J. 
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EUGENE W. KETTERING, chief engineer of GMC’'s Electro-Motive Division, watches his 

father, C. F. KETTERING, cut the cake at Ket’s 75th birthday celebration (See SAE Journal, 

October, 1951). C. F. Kettering, a life member of SAE, joined in 1911. 
has been an SAE member since 1938 





Eugene Kettering 








CHESTER LINSKY is now an in- 
structor in mechanical engineering for 
General Motors Institute in Flint, Mich. 
He was formerly on the faculty of 
Bradley University in the department 
of mechanical engineering, and was 
instrumental in the organization of the 
SAE Student Branch there. 


DANIEL F. O’DONNELL is now as- 
sociate engineer with Clark Brothers 
Co., Olean, N. Y. O’Donnell is en- 
gaged in setting up a training program 
for shop personnel. He was formerly 
department chairman at the New York 
State Agricultural and Technical In- 
stitute, Alfred, N. Y. 





WALTER N. DIESHER, vice-pres 
dent and general manager of A. V.R 
Canada, Ltd., of Malton, Ont., has r¢ 
tired due to ill health, but will cor 
tinue to serve as a director of tl} 
company. Diesher has been vic 
president and general manager for si 
years, since shortly after the inceptio: 
of the company. 


WILLIAM L. MITCHELL, who wa 
chief designer, Cadillac styling, of 
GMC Cadillac Motor Car Division, ; 
now director of design of Harley Ear! 
Corp., Detroit, Mich. 


WILBUR C. RICE, formerly vice- 
president in charge of production of 
Nathan Mfg. Co., New York City, 
now vice-president and general man- 
ager of Streck’s Machine Co., now be 
ing incorporated in Watervliet, N. Y 


CHARLES E. WILSON, president of 
General Motors Corp., presented a 
paper titled “Preparedness as a Con- 
tinuing Policy” before the American 
Ordnance Association on Oct. 4. The 
talk was broadcast over the CBS radio 
network. 


CLIFFORD E. WILLIS has joined 
National Water Lift Co., Kalamazoo 
Mich., as sales manager. Willis was 
formerly associated with -Lear, Inc., 
where he was chief engineer and fo! 
several years assistant sales manager 
Prior to joining Lear, Willis had been 
with Aero-Engineering, Inc., Curtiss- 
Wright, Fairchild Airplane Division, 
and the U. S. Bureau of Air Commerce. 


A. E. SIEMINSKI is now project en- 
gineer for Lycoming-Spencer Division 
of Avco Mfg. Corp., Williamsport, Pa 
Sieminski was formerly chief drafts- 
man for Lycoming. 


Six SAE Members Promoted in Bendix Products Division 





George W. Pontius III 


Charles D. Manhart 


GEORGE E. STOLL, general manager 
of the Bendix Products division of 
Bendix Aviation Corp., South Bend, 
Ind., has announced the promotions of 
six SAE members. GEORGE WwW. 
PONTIUS III becomes manager of the 
automotive products section, after 
having served as manager of automo- 
tive engineering. CHARLES D. MAN- 
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T. H. Thomas 1. F. Richardson 


HART, formerly in charge of aircreft 
product sales, is now manager of the 
aircraft products section. T. H. 
THOMAS replaces Pontius as manager 
of automotive engineering. He was 
previously chief engineer of vacuum 
power devices. I. F. RICHARDSON 
is in charge of aircraft product sales, 
succeeding Manhart. Richardson was 


14 
. a ' 





J. Allan MacLean Frank C. Mock 


formerly assistant director of aircraft 
product sales. J. ALLAN MacLEAN, 
former quality manager, is now assist- 
ant manager of the aircraft products 
division. FRANK C. MOCK, who was 
manager of fuel feed engineering, has 
been advanced to director of all fuel 
systems engineering. Mock is also on 
the division’s management advisory 
committee. 
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Pp. A. HAYTHORNE is now chief 
metallurgical engineer of the Tulsa 
division of Douglas Aircraft Co., Tulsa, 


Okla. Haythorne was formerly super- 
visor of metallurgical research for 
Lockheed Aircraft Corp., Burbank, 
Calif., and an independent consultant. 


MILTON M. GARVIN, director of 
research of Schnaible Co., Cincinnati, 
Ohio, is the author of a paper entitled 
‘Modern Methods of Heat Treatment 
for Metals”, presented before the En- 
eineering Society of Cincinnati. 


JOHN MacDOUGALL is now motor 
vehicle engineer for American Tele- 
phone and Telegraph Co. in New York 
City. MacDougall has been with Bell 
Telephone Laboratories, Inc., in Whip- 
pany, N. J. 


LT. COM. C. W. LINDGREN, who 
was formerly with the Navy Depart- 
ment’s Bureau of Yards and Docks in 
Washington, D. C., is now on duty with 
the U. S. Naval Reserve. Commander 
Lindgren is at the Naval Construction 
Battalion Center, Port Hueneme, Calif. 


E. W. DECK, who was formerly vice- 
president and plant manager of the 
Ithaca, N. Y., plant of Morse Chain Co.., 
a division of Borg-Warner Corp., on 
Nov. 1 became vice-president and 
works manager of Wico Electric Co., 
Springfield, Mass. 


WILLIAM A. CASLER, assistant di- 
rector of research for Armour Research 
Foundation at the Illinois Institute of 
Technology, is in Frankfurt, Germany 
serving aS a member of a seven-man 
mission to investigate the possibility of 
establishing applied research institutes 
in Germany. The project is sponsored 
jointly by the Economic Cooperation 
Administration and the government 
of Bonn. 


DONALD L. POWELL is in Istanbul, 
Turkey, as a visiting lecturer in me- 
chanical engineering at Roberts Col- 
lege. Powell was previously research 
engineer with Standard Oil Co. (Ind.) 
at Whiting, Ind. 


DONALD E. KIEFERT has joined 
Harnischfeger Corp., Milwaukee, Wis., 
as design engineer. He was previously 
associated with Bucyrus-Erie Co. in 
South Milwaukee. 


H. C. THOMAS, who was with Na- 
tional Automatic Parts, Ltd., is now 
sales representative for Standard 
Chemical Co., Ltd., Toronto, Ont. 


STEPHEN JOHNSON, JR., chief en- 
gineer of Bendix-Westinghouse Auto- 
matic Air Brake Co., Elyria, Ohio, is 
the author of a paper titled “Air 
Brake Performance on City Transit 
Coaches”, which he deliverea Oct. 3 
at the American Transit Association 
annual convention in Cincinnati. 


NOVEMBER, 1951 








OBITUARIES 





WILLIAM H. WALLACE 


William H. Wallace, vice-president 
of Eaton Mfg. Co. and general manager 
of Eaton’s Spring Division, Detroit, 
died of a heart attack on Aug. 23. He 
was 64. 

Wallace’s association with Eaton 
dates back to 1919, when he became 
a sales engineer with Perfection 
Spring Co., Cleveland, which was later 
absorbed as the Eaton Spring Division. 
He was transferred to Detroit in 1925, 
becoming general manager of the 
Spring Division in 1931. He was 
elected a vice-president in 1938. 

An authority on spring engineering 
and production methods. Wallace took 
part in the development of such spring 
advancements as special steel sections 
and the shot peening of leaf springs. 

Wallace had been a member of SAE 
since 1920. Born in Moorestown, N. J., 
he spent his boyhood in the East. He 
attended Rutgers University, receiving 
his engineering degree in 1909. He 
was engaged in civil engineering work 
in Puerto Rico and was employed in 
the purchasing department of Winton 
Motor Car Co. before entering the 
spring business. 


EUGENE E. ETZLER 


Eugene E. Etzler, 67, died in Los 
Angeles on Sept. 17. Etzler was sales 
engineer for the Los Angeles branch 
of White Motor Co., Cleveland. 

Etzler had been White’s service 
manager in both the Seattle and Los 
Angeles branches during his 30 years 
with the company. A specialist in 
truck transportation for the petroleum 
industry, Etzler made contributions to 
the efficiency of truck-tanker applica- 
tions. Before joining White he was 
an instructor in the YMCA Machine 
Trades School in Seattle and operated 
marine gas engines on Puget Sound. 

Etzler was born in Chicago, Ill., and 
was educated in Chicago and Morgan 
Park. In addition to being a mem- 
ber of SAE, he was a member of the 
Automotive Council of Los Angeles and 
the Los Angeles Executives Club. 


HERMAN L. STIEBER 


Herman L. Stieber died suddenly on 
April 22 of a coronary occlusion at the 
age of 58. 

Stieber was assistant quality man- 
ager for Wright Aeronautical Corp., 
Wood-Ridge, N. J. He had a wide 
knowledge of quality control, and dur- 
ing World War II was quality manager 
of Wright’s five plants in Paterson, 
N. J. 


Stieber was born in Brzozow, Gal- 
acia, Poland, but came to this country 
at an early age. While working as a 
draftsman and engine tester in the oil 
engine department of De La Vergne 
Machine Co., New York City, he at- 
tended Cooper Union Institute at night 
and graduated with a bachelor’s degree 
in chemical engineering in 1914. He 
then joined the Public Service Com- 
mission of New York, and worked on 
the construction of New York City’s 
subways as junior assistant engineer 
He joined Wright after having been 
attached to that company as senior in- 
spector of naval material for the Navy’s 
Bureau of Aeronautics. 


EVERETT H. SHEPARD 


Everett H. Shepard died at his home 
in Banning, Calif., on July 16. He was 
69. 

Before his retirement in 1947, when 
he and Mrs. Shepard moved to Cali- 
fornia, Shepard had been carburetor 
engineer for General Motors’ Chevrolet 
Motor Division for 15 years. Prior to 
that he was sales manager of the car- 
buretor and fuel pump division of 
Stewart-Warner Corp., Chicago, and 
general sales manager and later chief 
engineer of Holley Carburetor Co., De- 
troit. 

Shepard was born in West Medford, 
Mass., and entered industry as an ex- 
perimental engineer for Helios Upton 
Co. in Chicago. He later operated a 
repair shop specializing in work on 
foreign cars in Boston, Mass. He 
joined Stromberg Motor Devices Co. 
in 1910, and from 1918 to 1922 was 
manager of the company’s Detroit 
branch. 

Shepard had been a member of SAE 
since 1912. He is survived by his wife, 
whom he married in 1908. 


PAUL W. LATHAM, JR. 


Paul W. Latham, Jr., a lieutenant in 
the U. S. Marine Corps, was killed in 
action in Korea this summer. He was 
26. 

Before entering the Marine Corps, 
Latham was a design engineer for the 
research and development division of 
Maytag Co., Newton, Iowa. Prior to 
that he was with Waukesha Motor 
Co., Waukesha, Wis., first as a me- 
chanical draftsman and later as a re- 
search engineer. 

Latham was born in Minneapolis, 
Minn., on June 24, 1925. He entered 
the University of Rochester in 1943 
and later transferred to Yale Univer- 
sity, receiving his bachelor’s degree in 
mechanical engineering in 1946. 
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PAD Executive Analyzes Supply 
Outlook for Fuels, Lubricants 


EXCERPTS FROM PAPER BY 


Thomas L. Apjohn, Petroleum Administration 
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HE Petroleum Administration is 

charged with the responsibility of 
guiding the petroleum industry to the 
point where it can fulfill military and 
essential civilian demands for petro- 
leum products. 

A pertinent question is “What ex- 
actly are PAD and industry doing to 
insure that essential demand is met 
during mobilization and all-out war?” 
Unless these demands c®m be met, a 
prediction of quality trends would be 
next to impossible. 


That question is answered in part by 
a PAD-sponsored program to increase 
basic petroleum refining capacity in 
this country by at least 1,000,000 bpd 
in the period Jan. 1, 1951, to Dec. 31, 
1953. This rate of growth is only 
slightly greater than would be con- 
sidered normal were there no Korea or 
Joe Stalin. It is becoming apparent 
that this program is not big enough to 
meet all of the emergency situations 
that may arise in the near future. 


Currently, an added demand for 
petroleum from this country has arisen 
from the nationalization of the oil in- 
dustry in Iran and the resulting cur- 
tailment in crude production and re- 
fining. Some 610,000 bpd were lost to 
the free-world trade when operations 
ceased on June 20. The United States 
is tagged to provide a minimum of 
230,000 bpd of products against this 
shortage if essential requirements of 
the free nations are to be met. 


For the most part, this quantity is 
being made available today partly from 
increased crude refining runs—which 
are probably above levels that can be 
maintained for any long period—and 
partly from product drawn from stock- 
piles. Since the latter were at high 
levels, no pinch has yet been felt. It 
is obvious, however, that such with- 
drawals from stockpiles, together with 
those required to meet high winter de- 
mands in this country, cannot con- 
tinue indefinitely. Consequently, if 
the Iran shutdown is maintained, it 
means only that oil production and re- 
fining expansions must be accom- 
plished faster if overall demands are 
to be met. 
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The petroleum industry itself has in- 
dicated its willingness to compress 
PAD’s million-barrel three-year pro- 
gram into less than two years. Un- 
fortunately, this cannot be accom- 
plished with the presently limited con- 
trolled materials—steel, alloys, copper, 
and aluminum. In fact, it is estimated 
that materials allotments under which 
the petroleum industry is operating 
will make it difficult to meet even the 
minimum three-year 1,000,000 bbl 
program. 

Although liquid petroleum products 
are still in adequate supply, PAD has 
been forced to place some limitations 
on the extension of new natural gas 
service in certain Eastern areas. This 
limitation was the direct result of the 
lack of steel for pipe. Protests from 
prospective gas users naturally arose. 
In reviewing the overall materials 
situation for the Senate Committee on 
Interior and Insular Affairs, Secretary 
of Interior Oscar L. Chapman stated, 
“Unless the oil people can be supplied 
with the steel they need, it is only a 
question of time before there will be 
a new wave of protests from automo- 
bile owners and home owners heating 
with oil.”” Bruce K. Brown, Deputy 
Administrator for PAD, expanded upon 
this theme in his remarks before the 
Louisiana Golden Oil Jubilee in Jen- 
nings, La., on September 1. He noted 
“that the conclusion (of Secretary 
Chapman) is not a happy one with all 
its implications of rationing, but it is 
inescapable. If we do not get ma- 
terials we are not going to be able to 
keep up the expansion of the industry 
that PAD has programmed—and if we 
do not get the expansion, the industry 
is going to fall increasingly far behind 
a demand for petroleum that increases 
by the day.” 


The present materials situation and 


its effect upon supply—quality as well 
as quantity—cannot be overstressed. 


Commercial Aviation Gasoline 


The major changes in commercial 
aviation gasoline quality during an 
emergency will be an increase in tetra- 


ethyl lead content and a decrease ji 

volatility. Grades 91/98 and 100/13 

will increase in lead content from th 

3.0-4.0 ml level to 4.6 ml per ga 

Grade 80 will have to be made with th 

maximum 0.5 ml per gal. Grad 

108/135 will probably remain, if avail 
able, at the 3.0 ml per gal level. Th 
small amount of grade 115/145 usec 
commercially already contains 4.6 m 
per gal. Volatility changes will occu 
in grades 100/130, 108/135 and 115/145 
with 90% ASTM distillation points go- 
ing toward a 284 F maximum. It may 
also be necessary to raise the 50% 
ASTM distillation point to the range 
of 225-230 F. 

Decreased volatility would be 
brought about by increasing volume 
through the use of aromatic concen- 
trates to stretch alkylate supplies. 
These aromatic concentrates would 
come from catalytic cracking and the 
newly developed catalytic reforming 
operations. These concentrates would 
consist mainly of toluene and xylenes, 
which have boiling points in the range 
of 232 F and 284 F, respectively. From 
this follows the requirement for raising 
ASTM 90% distillation points from the 
current commercial level of 257 F to 
284 F maximum in both grades 100/130 
and 115/145. 

Since grade 115/145 would consist 
largely of only these aromatic concen- 
trates and alkylate with a 50% ASTM 
distillation point of about 220 F, the 
50% ASTM distillation point on this 
product might have to be raised above 
the 221 F presently specified by the 
military for this grade. 

The substance of what we are saying 
is that commercial operations will have 
to be adapted to use the same fuels 
that the military are now using. 


Motor Gasoline 


On the subject of motor gasoline we 
believe that a more optimistic forecast 
about quality under emergency condi- 
tions may be made—although there 
can be no optimism about quality un- 
der present mobilization conditions. 
It is necessary, however, to make sev- 
eral qualifying statements on exigen- 
cies that could occur in an all-out war. 

Barring these exigencies, although 
quantity for nonessential uses would 
be substantially eliminated and that 
for essential uses closely controlled, 
quality should be affected only to a 
minor degree—far less than during the 
last war. 

With this rather optimistic view of 
gasoline quality during an emergency, 
it is probably difficult for many to real- 
ize why a 3-octane-number drop in the 
average quality of motor gasoline 
threatened during the second and third 
weeks in September—when this dis- 
cussion was being prepared in final 
form. For the month of September, 
the National Production Authority 
allocated to tetraethyl lead manufac- 
turers only approximately 40% of the 
primary lead requested to meet the re- 
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irements of the lead stockpiling pro- 

4m and currently authorized deliv- 

es to refiners. 

Unless more primary lead is allocated 
»d some method is found to reestab- 
-h the flow of scrap to smelters, tetra- 
thyl lead usage must be curtailed 

irther. 

At the request of the Coordinating 
2esearch Council, the Petroleum Ad- 
ministration has made available to it 
vyhat should be considered the limits 
f octane-number-quality levels that 
might be encountered under emer- 
yency conditions. These limits cur- 
rently are being examined by an auto- 
motive-petroleum industry group to 
determine what, if any, harmful effects 
might result from lowered antiknock 
quality and what preliminary work 
should be done to provide palliatives. 
With the present turn in events it ap- 
pears as though we might be able to 
use this information before it is ob- 
tained. 


Kerosene, Diesel Fuels, and Heating Oils 


Under any circumstances it appears 
that the trend in quality of distillate 
fuels (kerosene, diesel fuels and heat- 
ing oils) will be toward lower overall 
volatility. It would also appear that the 
concentration of cracked components, 
particularly catalytically cracked, will 
increase in general-purpose diesel fuels 
and domestic heating oils. This should 
result in somewhat lower cetane num- 
bers, but not to a degree to create prob- 
lems from poor ignition quality. Lower 
volatility may cause higher pour points, 
which could be bothersome in northern 
winter diesel operations. 


Lubricating Oils 


With steps that are currently being 
taken to increase the production of 
both high-quality lubricants and ad- 
ditives, it is believed that essential 
civilian requirements will be adequately 
taken care of. 

The consumption of high-quality 
lubricating oils is currently 5 to 10% 
higher than it was in 1950. All de- 
mands are being satisfied, although 
producing facilities are running at sub- 
stantially maximum capacity. A pro- 
gram is in final stages of approval to 
foster a 15,000 bpd expansion in pro- 
duction capacity to meet future de- 
mands. Although to date industry has 
not planned lubricating oil production 
capacity expansions to fill this pro- 
gram, it is believed that it will be 
attained with reasonable promptness. 


Conclusions 


The petroleum industry has a history 
of displaying foresight in normal times 
in the way of making available the 
quantities and qualities of products 
demanded by its customers. The in- 
dustry is likewise seeking to accomplish 
the same end under any emergency 
situation that might arise in the future. 
PAD’s program for refinery construc- 
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Airlines Compared 
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ESPITE the many problems peculiar 
to each Local Service airline opera- 
tor, important strides have been made 
in the past two years both in control- 
ling and reducing expenses, and in in- 
creasing revenues. 

Table 1 shows the monthly averages 
on principal costs for Southwest Air- 
ways, Piedmont Airlines, Pioneer Air- 
lines, and All American Airways for 
the period May through October, 1950. 

It is obvious that pilot salaries, ex- 
pressed in terms of hours, are quite 
comparable. The wide spread in gaso- 
line costs is due (1) to the price per 
gallon and (2) the consumption per 
hour. 

Maintenance costs of these four car- 
riers for the period involved varied 
considerably. Piedmont was highest 


with about 15¢ per revenue mile; 
Pioneer next at 11¢; All American, 9¢; 
and Southwest, 6¢. (Individual ac- 
counting practices are responsible for 
some portion of the differences—and 
direct maintenance cost comparisons 
would not be practical without adjust- 
ments for such items as built-in over- 
haul, provisions for aircraft and engine 
overhaul, and depreciation practices.) 

In Table 2 are some interesting cost 
comparisons for the four carriers which 
clearly establish the cost characteris- 
tics of the group as well as the indi- 
vidual airlines. 

(Paper on which this abridgment is 
based is available in full in multilitho- 
graphed form from SAE Special Pub- 
lications Department. Price: 25¢ to 
members; 50¢ to nonmembers.) 





Table 1—Monthly Averages on Principal Costs, May through October, 1950 


All American Piedmont Pioneer Southwest 
Revenue Hours 2211 2193 2166 1570 
Pilot Salaries $33,938 $29,775 $34,982 $24,608 
Cost Per Hour $ 15.35 $ 14.57 $ 16.15 $ 15.67 
Fuel Costs $40,553 $40,188 $36,552 $21,061 
Cost Per Hour $ 18.34 $ 18.32 $ 16.87 $ 13.41 
Cost Per Gallon 17.66¢ 17.29¢ 16.31¢ 11.90¢ 





Table 2—Monthly Averages on Operations Data, May through October, 1950 


Cost per Revenue Mile Flown 

Number of Stations Operated 

Cost per Station 

Number of Station and Reservations 
Employees 

Number of Personnel per Station 

Total Number of Employees 

G & A Expense per Employee 
per Month 

Number of Passengers Handled 
(Average) per Month 

Number of Passengers Handled 
per Station Employee 

Average Passenger Haul 

Average Length of Hop (Miles) * 

Advertising Space Rates 


All Pied- Pj South- 
American mont sonees west 
$.4670 $.3169 $.4186 $.4577 
33 23 23 25 
$4,220 $4,680 $5,897 $3,889 
146 110 122 83 
4.4 48 5.3 3.3 
423 365 394 281 
$48.69 $45.46 $49.98 $55.26 
17,175 12,325 11,411 12,262 
118 112 94 148 
142 212 270 188 
56 86 89 54 
$ .40 $ .19 S a $ .20 


* CAB 12 months ended Sept. 30, 1950. 











Road Performance is Final Test 
Of Gasoline’s Antiknock Quality 


M.L. Alspaugh and C. A. Hall, 





HE final test of gasoline’s antiknock 

performance should be determined 
by tests in cars on the road. 

The octane number of a gasoline is 
not a definite physical property, but 
is instead a characteristic which is de- 
pendent on the engine and conditions 
under which it is measured, as well as 
the hydrocarbon composition of the 
fuel itself. This is one of the reasons 
why no formula applicable to all gas- 
olines has been developed by which the 
road rating of a gasoline may be cal- 
culated from its Motor and Research 
octane numbers. 

Several road knock-rating procedures 
have been developed. The three in 
most common use are: Modified Union- 
town, Borderline, and Modified Border- 
line. The Modified Uniontown pro- 
cedure is generally considered the best 
indication of a motorist’s evaluation of 
the antiknock quality of a gasoline. It 
does not, however, give complete in- 
formation about the knocking charac- 
teristics of a gasoline over the engine 
speed range, but only a single rating 
obtained at the speed of maximum 
knock. It is believed, however, that 
a motorist is more concerned about 
whether or not a fuel knocks—and, if 
it does, in the knock’s duration rather 
than in the speed at which it occurs. 


Modified Uniontown Procedure 


The instrumentation required by 
Modified Uniontown Procedure is a de- 
vice for adjusting basic ignition timing, 
and reliable means for measuring both 
basic timing and vehicle or engine 
speed. In this procedure, fuels are 
rated during a full-throttle accelera- 
tion (generally from 8 to 60 mph), 
and the basic setting of the standard 
spark advance curve is adjusted (ad- 
vanced or retarded) to give “trace” 
knock intensity at the speed of maxi- 
mum knock for each test fuel and each 
reference fuel blend. “Trace” knock 
may be defined as the first audible 
knock that can be readily reproduced. 
A curve of reference fuel octane num- 
ber versus basic ignition timing for 
“trace” knock is developed. Using a 
curve such as this, the road antiknock 
rating of a test gasoline may then be 
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obtained in terms of octane number of 
the reference fuel blend which gives 
“trace” knock intensity at the same 
basic ignition timing. 


Factors Influencing Road Ratings 


Fuel technologists engaged in the 
road antiknock evaluation of gasolines 
have to contend with several factors 
which may influence the road rating 
of a given fuel. Some of these factors 
are make of engine, ignition timing, 
fuel maldistribution, and variations in 
temperature, humidity, and barometric 
pressure. 

Because of these variations, it is ob- 
viously important to make such evalua- 
tions in more than one car. Generally, 
it is advisable to use four to six dif- 
ferent makes of cars. These should 
include a representative portion of the 
car population as well as some makes 
which are critical from the standpoint 
of antiknock requirements. Further- 
more, it is desirable to use cars whose 
standard antiknock requirements are 
approximately satisfied by the test 
gasoline. 

Road ratings obtained in a given 
car on a series of fuels of wide range 
of octane number indicate that ignition 
timings required to rate these fuels 
may actually have an effect on the 
relationship between their Research 
and road ratings. 


Maldistribution 


It is well known that the fuel in the 
intake manifold of a multi-cylinder en- 
gine is usually composed of both vapor- 
ized and liquid fuel. Due to this, as 
well as to other factors, maldistribution 
of the fuel occurs, and it is possible to 
have unequal amounts of whole fuel 
reach individual cylinders of the en- 
gine, thus causing a variation in fuel- 
air ratio among the cylinders. In ad- 
dition to this, each cylinder may not 
receive the same ratio of vaporized 
to liquid gasoline with a resultant 
effect of having different fuels in the 
various cylinders. Since the road rat- 
ing of a gasoline is determined by the 
first cylinder to knock as ignition tim- 
ing is advanced, these maldistribution 


effects may, under certain conditix 
have a decided effect on the road rat 
of a gasoline. 

The quantitative effect of these f 
maldistribution factors on the rati 
of present-day commercial gasolines 
not known. Investigations are now 
progress to study this effect, and d: 
obtained so far indicate that all fu 
are not affected to the same extent 

In programs involving fuel research 
and engine development work, there is 
definite need for road-evaluation tech- 
niaues which give more complete anti- 
knock information than that provided 
by the Modified Uniontown Procedure 
One of the most important factors af- 
fecting knock characteristics, which is 
not taken into account in the Modified 
Uniontown Procedure, is engine speed 
Since the knock intensity produced by 
a gasoline at any given engine speed 
varies with ignition timing, it becom«e 
desirable to study the relationship be- 
tween ignition timing, engine speed 
and knocking tendency. Based on the 
suggestions of interested laboratories 
a method for examining this relation- 
ship was developed in 1940 by the Co- 
ordinating Research Council. This 
method is known as the Borderline 
Procedure (CRC Designation F-8A- 
943). 


Borderline Procedure 


In conducting tests by the Borderline 
Procedure, some special equipment is 
necessary, such as a suitable device 
for adjusting the spark advance, means 
for determining both spark advance 
and engine speed during operation on 
the road, and a special distributor in 
which the automatic advance mech- 
anism is inoperative. 

The procedure for determining the 
Borderline curve for a gasoline is as 
follows. After the car has run for a 
sufficient time to insure that all operat- 
ing temperatures have stabilized, the 
test gasoline is introduced. Ignition 
timing is then set manually to a rela- 
tively low advance, usually 2 to 6 deg 
before top dead center. The car is 
slowed down to as low a speed as is 
possible in high gear, generally about 
500 to 650 rpm, and then accelerated 
with wide-open throttle; the speed at 
which the knock dies out is noted 
This yields one point on the Borderline 
curve, representing the two dimensions 
spark advance and_ knock-die-out 
speed. The timing is then advanced 
2 deg and the entire procedure repeated 
to give a second point on the curve 
This process is continued until the 
complete curve has been established for 
the spark advance and engine-speed 
range under consideration. 

Some laboratories are now using 4 
slightly different version of this 
method, known as the Modified Border- 
line Procedure (CRC Designation F- 
8B-943). The principal difference be- 
tween the two methods is that points 
obtained by the Borderline Procedure 
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ne a curve of knock-die-out speeds 


sus spark advance, whereas the 
dified Borderline Procedure yields 

-urve of spark advance for “trace” 

ck intensity over the speed range. 

e curve in the Modified Borderline 

ocedure is obtained during one full- 

rottle acceleration. The ignition 
ming is adjusted during the accelera- 
yn to give continuous “trace” knock 
tensity throughout the engine speed 
inge. The principal advantage of this 

.tter method is in the speed of making 
he ratings; however, its use generally 
equires one extra observer. It has 
een our experience that these two 
Borderline procedures generally give 
comparable results. 

The various factors that may affect 
Modified Uniontown ratings, previously 
discussed, may also affect Borderline 
yr Modified Borderline ratings. To date, 
however, very little quantitative infor- 
mation is available showing the effects 
)f atmospheric and other variables on 
Borderline ratings. 

Road antiknock performance of gas- 
olines cannot always be predicted ac- 
curately from their laboratory ratings. 
To obtain a realistic road rating of a 
fuel it is necessary to make ratings in 
a number of makes of vehicles whose 
antiknock requirements it is intended 
to satisfy. 

The reasons for large variations in 
road ratings (at least four or more 
octane numbers) in a given car for 
fuels of equal Research octane number 
are not fully understood. The differ- 
ences in the Motor Method ratings of 
these fuels do not explain the varia- 
tions, nor does the tel content appear 
to be a factor. In making road anti- 
knock evaluations, the fuel technologist 
must recognize that changes in at- 
mospheric conditions (such as temper- 
ture, humidity, and barometric pres- 
sure) as well as differences in car 
makes and ignition timings can all 
affect fuel ratings. 

Work with the Borderline Procedure, 
which is used in research and develop- 
ment work on gasolines, has shown 
that the Research and Motor octane 
numbers may be indicative of low and 
high speed antiknock performance, re- 
spectively. Futhermore, fuels which 
give the best road performance 
throughout the speed range are gen- 
erally those which, for a given Re- 
search rating, have the highest Motor 
rating. Highly sensitive fuels, depend- 
ing on their hydrocarbon composition, 
may give inferior high-speed antiknock 
performance even when they have a 
reasonable Motor octane number. 

The use of torque converter type of 
automatic transmission may or may 
not change maximum antiknock re- 
quirement, depending on the engine. 

(Paper on which this abridgment is 
based is available in full in multilitho- 
graphed form from SAE Special Pub- 
lications Department. Price: 25¢ to 
members; 50¢ to nonmembers.) 
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Wheel Bearing Life Expectancy Varies 


J. M. STOKELY 


OST operators of fleet equipment 
consider wheel bearing replace- 
ment a major problem. Few operators 
appreciate, however, the wide spread in 
the life expectancy of anti-friction 
bearings. 

Fig. 1 shows the normal pattern of 
fatigue failures for anti-friction bear- 
ings in terms of mileage. The curve is 
drawn with these assumptions: 

1. Bearings are large enough to give 
an average fatigue life of 100,000 miles; 

2. Lubricant and adjustment are 
adequate throughout the life of the 
bearings. 

Under these conditions, 10% of the 
bearings will fail in less than 20,000 
miles, 50% by the time 80,000 miles 
is reached, and 90% by 220,000 miles. 
The last bearings should operate to 
approximately 400,000 miles. 

When fleets are purchased at one 
time, an operator often becomes very 
conscious of the low mileage bearing 
failures, which could readily be pre- 
dicted from this curve. 

The most important characteristic 
of a wheel bearing grease is its ability 
to feed a continuous supply of lubri- 
cant to the bearing under all tempera- 
ture conditions. This feeding is largely 
a function of the texture of the grease. 
A grease that is too smooth or buttery 
does not feed properly and the wheel 
bearings gradually become dry. If too 
fibrous, the grease pulls out of the 
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therefore essential to proper feeding. 
Proper texture in multi-purpose grease 
can be achieved by suitable selection 
of soaps, additives, and manufacturing 
procedure. 

Adjustment of wheel bearings is a 
compromise at best. If too loose, 
pounding and premature fatigue fail- 
ure can result. Far more common, 
however, is damage due to insufficient 
clearance. 

Other causes of grease failure are 
due to hardening of the grease in ser- 
vice, which prevents proper feed; and 
oxidation, which results in excessive 
fluidity or oil separation. Both condi- 
tions are accelerated by heat, so that 
any mechanical mal-adjustment re- 
sulting in increased heat will place an 
extra burden on the lubricant. 

A new truck may weigh thousands 
of pounds, but it is worn out when a 
few ounces of metal are worn from 
vital moving parts. These parts are 
protected only by the lubricant film. 
The vehicle operator has it within his 
power to determine whether this wear 
will occur in a few months or over a 
period of years. 

(Paper, “Automotive Gear Lubri- 
cants And Greases,” was presented at 
Southern California Section Meeting, 
Los Angeles, March 15, 1951. It is 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members, 
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Fig. 1—The normal pattern of fatigue failures for anti-friction bearings in terms 
of mileage 
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Progress Made Toward 
Ideal Military Vehicle 


Sept. 17—South Bend Division of Chi- 
cago Section opened the 1951-52 sea- 
son with a dinner meeting in the 
Bronzewood Room of the Hotel LaSalle. 
Speaking before a group of over 100 
members and guests, Col. W. A. Call, 
chief of the development and engineer- 
ing department of the Tank Automo- 
tive Center, Detroit, outlined the aims 
and progress of the Ordnance Depart- 
ment program on wheeled vehicles. 
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Meetings 


The problems of developing tactical 
vehicles are far different from those 
of commercial cars and trucks. These 
vehicles must be capable of cross- 
country off-the-road work over diffi- 
cult terrain with a maximum of per- 
formance and a minimum of mainte- 
nance. Interchangeability of spare 
parts is essential due to supply line 
conditions, and the number and quan- 
tity of these spare parts must be mini- 
mized. The objective of the long- 
range program is the development of 
the ideal military wheeled vehicle, 
while at the same time developing 
and gaining experience with vehicles 
which can be produced in quantity 
Such components as a stand- 


today. 


H. E. Churchill (left) of 
Studebaker, technical 
chairman of the Sept. 17 
meeting of South Bend 
division of Chicago Sec- 
tion, talks to Col. W. A. 
Call (right) of the Tank 
Automotive Center, who 
spoke on the Ordnance 
Department program for 
wheeled vehicles 


). W. Vollentine (left), 
chairman of Central IIli- 
nois Section, confers with 
W. S. Mount (center), 
who spoke on the results 
of the Grand Canyon 
Economy Run. L. E. John- 
son, (right) was techni- 
cal chairman of the 
meeting 





ardized series 
sealed braking systems, locking dif 


of aircooled engi 


entials, torsion bar suspensions, 
automatic transmissions are con 
ered in such a program. A study 
the specifications of the vehicles nowy 
in production and under test illustra 
the progress in the development of 
ideal vehicle which will play such 
important part in our national defer 
Colonel Call’s talk was illustrated 
slides and color motion pictures. 

A discussion period followed th: 
paper, during which Colonel Call a 
R. F. Brown, head of the wheel 
vehicles section of the Detroit Arsenal] 
answered questions. 

H. E. Churchill, director of resea1 
of Studebaker Corp. and past chair- 
man of Chicago Section, was chairman 
of the meeting. J. E. Kline, chairman 
of Chicago Section, gave a brief outlin: 
of the coming activities of the Sectio: 
with an invitation for all to participat 


Driving Outweighs 
Tuning In Raising MPG 


> \VW/ Eger F i -d 
E vv. Geer, I J 


Sept. 24—W. S. Mount, manager of 
product engineering division of So- 
cony-Vacuum Oil Co., set the sights 
for the average car owner as to what 
to expect in gasoline economy from 
present-day automobiles. Mount. de- 
scribed the results of the Grand Can- 
yon Stock Car Economy Run, and 
highlighted his talk with personal ex- 
periences during the 1951 run. 

The Economy Run, sponsored by 
General Petroleum Corp., an affiliate 
of Socony-Vacuum, with the help of 
the AAA, has shown that today’s cars 
can average 23 mpg, or 50% more than 
the American driver attains when he 
averages 15 mpg. If drivers could gain 
only 2 mpg over their present average 
they could save about 250,000 bbl. per 
day of our national petroleum resource 
In light of the Iranian situation 
Mount said, this would be of great help 
to the petroleum industry and to the 
nation as a whole. 

The 1950 Run demonstrated that 
well-tuned cars could achieve high fue] 
performance; the 1951 Run, before 
which the cars could not be torn down 
or any parts replaced, showed that 
driver technique could add even more 
miles to gasoline consumption. Com- 
petitors made numerous practice runs 
over the course and schedules were 
made showing drivers the optimum 
speed for best mileage at each point of 
the run and indicating how to ap- 
proach a grade, drive between stop 
lights, and so forth. This carefully 
planned driving paid off in even lower 


Continued on Page 84 
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First Visitors to New Tank Plant 


Lowell Ray seated 
helps SAE members to 
register as they enter 
Cadillac's new Cleveland 
Tank Plant 





More than 300 members of SAE 
Cleveland Section toured the new 
Cadillac Cleveland Tank Plant on Sept. 
10 in the first visit permitted to a 
public group (See SAE Journal, Octo- 
ber, 1951.) Edward N. Cole 





The meeting program which followed 
the tour was opened by Section Chair- 
man R. I. Potter of Standard Oil 
(Ohio). E. N. Cole, manager of the 
Cleveland Tank Plant, described the 
record progress made by the company 
in cooperation with the Ordnance De- 
partment in getting the plant into 
production, and introduced principal 
speaker M. A. Thorne, of General 
Motors Corp. Thorne discussed recent 
developments in Ordnance vehicles and 
showed movies of the field test per- 
formance of the T-51 cross-country 
carrier and the T-46 amphibious cargo 
carrier. 





Coffee speaker Harold G. Warner, 
Raymond |. Potter assistant general superintendent of the 
plant, who discussed an engineer’s re- 
action to a planned economy, describ- 
ed his observations of nationalization 
in England. 





Maurice A. Thorne 


Members are briefed be- 

fore starting to tour the 

plant. Dark glasses were 

necessary eye-protection 

for viewing some opera- 
tions 





Harold G. Warner 
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The main building of the College of the City of New York in uptown Manhattan seen through the 


~— . ~ 


arc). Technical building is on the left 


The SAE Student Branch at the 
School of Technology at the College of 
the City of New York was officially 
inaugurated in 1942, but it had its be- 
ginning in an unofficial SAE club a few 
years before. At a meeting of Metro- 
politan Section in the Fall of 1941, a 
team of five SAE student members 
from CCNY debated the question of 
air-cooled versus liquid-cooled engines 
with a team from New York University. 
The CCNY team, which had held a 
preliminary debate over the question to 
be prepared for the arguments of the 
NYU group, upheld the superiority of 
liquid-cooled engines and won the de- 
bate, attracting the attention of CCNY 
engineering students to SAE. 

When the Branch was chartered in 
November, 1942, it had an initial mem- 
bership of 33. First chairman was 
George Moncher, whose brother, Robert 
Moncher, is chairman for 1951-52. 
Professor Wilford L. Stork of the draft- 
ing department, a graduate of CCNY 
and this year’s vice-chairman for 
students of Metropolitan Section, was 
faculty advisor for several years. 
Doubling and then tripling its member- 
ship, the Student Branch has remained 
active through the confusion of the war 
years, the swollen enrolment of the 
postwar period, and the comparative 
normality of the past few years. 

Field trips to such plants as Ford 
Motors Co., Wright Aeronautical Corp.., 
GMC New Departure Division, Mack- 
International Motor Truck Corp., and 
GMC Hyatt Bearings Division have 
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given students insight into the various 
phases of design, testing, and produc- 
tion in modern industrial plants, cor- 
relating the studies of classroom and 
laboratory with actual commercial 
practices. 

The SAE Student Branch fosters a 
closer relationship between faculty 
members and student. Talks by pro- 
fessors and prominent men of industry 
and the informal discussions following 
give students a chance to ask questions 
and keep abreast of new developments 
in the automotive field. 

In addition to field trips, speakers, 
and movies, the SAE Student Branch at 
CCNY provides its members with an 
active social program, such as the semi- 
annual dance held jointly with the 
Student Branch of the American 
Society of Mechanical Engineers. 


Engineer’s Day Planned 


All engineering societies represented 
at the CCNY School of Technology co- 
ordinate their activities through the 
Technology Intersociety Interfraternity 
Council, which plans and conducts 
activities of interest to all. The TIIC 
is responsible for planning Engineer’s 
Day, which is tentatively scheduled for 
January 25 this year, and provides a 
chance for the departments and stu- 
dent groups to exhibit equipment and 
special displays to visitors, who include 
educators and industrialists. The SAE 
Student Branch is currently at work 
on its part of the display. 

New equipment recently acquired by 





the School of Technology and planned 
for purchase in the near future will 
greatly add to the possibilities for 
special work in the automotive field 
A new metal process laboratory opened 
last year contains Universal machine 
tools of the basic types in current use 
in industry, gas and electric heat treat- 
ing furnaces, facilities for sheet metal 
layout, fabrication and benchwork, and 
an inspection gaging laboratory, a tool 
room, and crib. Planning of the labo- 
ratory took three years, and utilizes the 
results of research in physiology and 
psychology in such items as machine 
layout, safety control, and fatigue re- 
duction. Lighting and color treatment 
were studied to provide the greatest 
ease of work and safety. Provision was 
also made for a future expansion of 
facilities. 


New Automotive Equipment 


The list of new equipment now on 
hand awaiting installation or shortly 
to be acquired includes a 150 hp electric 
dynamometer capable of 4500 rpm 
fatigue, vibration, and friction testing 
machines, a polaroscope, two internal 
combustion engines (Nash and Chevro- 
let), an instantaneous type steam gen- 
erator, an Oldsmobile ‘“Rocket’”’ engine 
and refrigeration and air conditioning 
units. A considerable expansion of 
laboratory floor space will accommo- 
date the new equipment. 

This expansion of laboratory facili- 
ties is only part of the activity of CCNY 
to catch up with the increased enrol- 
ment that followed the war. In 1939, 
when the School of Technology was 
twenty years old, enrolment was 1400. 
During the war the college trained 
ASTP and ESMWT units for the Armed 
Forces that were among the largest in 
the country, and the number of stu- 
dents seesawed between 1400 and 2800 
with changes in draft policy. After the 
war, veterans studying under the G.I. 
Bill of Rights shot enrolment up to a 
high of 3000 in 1948. With the abate- 
ment of the post-war rush, the number 
of day students has leveled off to about 
2500 day students, but the Korean war 


SAE JOURNAL 

















1ed 
vill 
for 
ld 
1ed 
ine 
use 
at- 
tal 
ind 
00] 
bo- 
the 
ind 
ine 
re- 
ent 
est 
was 
of 


on 
rtly 
tric 
om, 
‘ing 
nal 


en- 
ine, 
‘ing 

of 
no- 


-ili- 
NY 
rol- 
939, 
was 
400. 
ned 
ned 
t in 
stu- 
1800 
the 
G.I. 
0 a 
ate- 
iber 
out 
war 


NAL 











S07 CR ERRIAN oo 














CNY 


may again present an influx of stu- 
dents qualified and eager for engi- 
neering training. To provide these 
students with the best in education on 
a tax-paid budget is the problem con- 
stantly confronting the administration 
of CCNY. The college is now not only 
catching up with the needs of the 
undergraduate student body, but in- 
creasing its facilities for graduate work. 

Under the present officers, Robert 
Moncher, chairman, John Favre, vice- 
chairman, and Morton Nashman, sec- 
retary-treasurer, with Prof. George C. 
Autenreith, chairman of the CCNY 
drafting department, as faculty ad- 
viser, the SAE Student Branch pro- 
vides students with the kind of pre- 
industrial introduction to the automo- 
tive field—to its new developments, its 
industrial techniques, and some of its 
personalities—that courses alone can- 
not provide. 


Among SAE Members Who Attended CCNY are: 


Edward Arnao (1946-50), Herbert 
Aronson (1946-49), Jerome Bartels 
(1930-34), Maurice Benton (1942-46), 
Julius Blank (1940-41, 1947-50), Arthur 
A. Bluj (1941-42), A. A. Bradd (1932- 
38), Rafael H. Brand (1941-43, 1946- 
49), Eugene L. Brickman (1949-50), 
Stanley P. Clurman (1936-41). 


Franklin M. Conn (1941-48), Solo- 
mon S. Dorfman (1946-51), Jules Dus- 
sourd (1943-49), William Fassuliotis 
(1942-43, 1946-49), David Feigenbaum 
(1940-44), David Feld (1939-43), Luigi 
M. Ferrari (1933-38), Michel J. Fliegler 
(1947-50), Zola Fox (1939-43), Bert E. 
Fraade (1932-37). 


Victor E. Francis (1940-42, 1946-49), 
Herbert S. Fried (1943, 1946-49), 
Martin H. Friedman (1937-41), Dudley 
D. Fuller (1937-41), Frank Germano 
(1941-43), Harold Gershinowitz (1927- 
34), Joseph Gilbert (1938-42), Robert 
M. Gitlin (1940-44), John P. Gobetti 
(1924-28), Andrew P. Gregg (1941-46). 


Aaron M. Harris (1941-48), William 
Helmrich (1941-44, 1946-47), Seymour 
C. Himmel (1941-48), Ralph P. Horan 
(1939-43), Robert Houska (1941-44), 
Melvin M. Hyams (1937-39), Jack W. 
Kalbfield (1946-50), Martin E. Karp 
(1937-42), Robert Kostelak (1945-50), 
Raymond Kruger (1943-48). 


William W. Kunz (1918-23), Eugene 
Laas (1926-32), George W. L’Allemand, 
Jr. (1932-37), Stanley Lehrer (1940-43, 


1944-49), David Leidman (1941-47), 
Robert L. Maxwell (1938-42), Joseph L. 
McGinniss (1932-40), David Miller 
(1941-45), Walter H. Niles (1931-38), 
Raymond J. Novotny (1939-41, 1944- 
47), Herbert E. Oles. 


Leo Pavelle (1927-32), Gerald D 
Pearlman (1946-49), Philip C. Pfister 
(1942-47), Edward Pinsley (1945-49), 
Seymour J. Raymond (1941-48), Shel- 
don Rock (1946-50), Jack Rodin (1941- 
48), Stanley I. Rosen (1946-50), Daniel 
W. Feldman (1942-43, 1946-49), Jacob 
C. Rubin (1942-45). 


John H. St. John (1932-36), Jack A 
Saunders (1946-50), Michael Schinagel 
(1941-46), Melvin Schneider (1945-49), 
Joseph Seliber (1943-48), Irving Sher- 


aga (1935-38, 1945-47), Robert Sher- 
man (1945-49), Richard N. Shields 
(1938-43), Harold Silver (1943-44, 


1946-49), M. Robert Skrokov (1944-49) 


Chris L. Sloman 
Slysh (1945-49), 
(1937-42), Simon 
Emanuel Steinberg (1946-49), Arthur 
Stone (1944-48), Wilford L. Stork 
(1908-12), Alfred S. Tauber (1940-49) 


(1935-36), Paul 
Oscar Sokoe, Jr 
Soto (1941-45), 


Jerome Vegosen (1940-44), C. M 
Vogrin (1935-40), David S. Walker 
(1930-36), Henry A. Weber (1941-48), 
Laskar Wechsler (1934-38), Harold G 
Wenig (1941-45), Alvin Winegard 
(1940-47), Martin P. Wolpin (1944-49) 


New Equipment Aids CCNY Students in Automotive Studies 





The metal process laboratory at CCNY, opened a year ago, contains 
modern industrial equipment and was designed to reduce fatigue and 
hazard through layout, lighting, and color treatment 
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Prof. George C. Autenreith (left), SAE Student Branch adviser, inspects 
a Chevrolet engine test stand with John Favre (center), vice-chairman 
of the Branch, and Robert Moncher (right), chairman 


83 








. i 
At the Sept. 24 meeting of Canadian Section, 
Harry G. Moock (left) defined the qualities of 
a good executive. With him at the speakers 


table is Canadian Section Chairman Denis C. 
Gaskin of Studebaker of Canada 


gas consumption than had _ been 
reached by the carefully-tuned cars in 
the 1950 Run. 

The average driver doesn’t have a 
chance really to know his car’s gaso- 
line consumption. Speedometers vary, 
he must drive under all conditions, and 
he cannot drive on all roads for the 
optimum in performance. But with 
careful driving, no jack-rabbit starts, 
anticipated slowing to avoid braking to 
a fast stop, and care and consideration 
for the condition of his car, he should 
come closer to realizing top car per- 
formance. 

Frederick Jolly, of Caterpillar Trac- 
tor Co., was coffee speaker, and told 
the group what they as engineers could 
do in community work. Chairman J. 
W. Vollentine presented John Find- 
eisen, past chairman, with a scroll in 
appreciation of his work during the 
past year, and then turned the meet- 
ing over to Lloyd E. Johnson, who was 
technical chairman of the meeting. 





Examining partially assembled all-weather generator set following “drop” of the engine generator 
package onto the chassis at Lycoming plant (left to right): W. C. Jamouneau, A. L. Poorman, 
F. C. Strickland, C. R. Monks, W. B. Kling, A. E. Barr, Rex Taylor, George Wrye, and W. S. Faust 
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Creation of New Engine 
Described by S. W. Sparrow 


Oct. 9—The first technical meeting of 
the season was held at the Knicker- 
bocker Hotel with SAE Past-President 
S. W. Sparrow, Studebaker’s vice-pres- 
ident of engineering, as speaker. The 
paper, “The Studebaker V-8 Engine,” 
co-authored by T. A. Scherger, E. J. 
Hardig, and Sparrow, brought to the 
audience some of the problems that 
were encountered in the design of a 
new engine. 

The purpose of the development 
program was to replace a six- with 
an eight-cylinder car which would 
cost less and yet have equal or better 
performance. By reducing the length 
of the car and thus the weight, the 
cost saving could be accomplished, 
and the length reduction could be 
achieved by making the engine of a 
V-type. With the trend toward in- 
creasing compression ratios in mind, 
the decision was made for overhead 
valves and structural characteristics to 
permit high cylinder pressures. 

Estimated car weights in the light 
of previous performance determined 
piston displacement at about 5% less 
than the previous six-cylinder engine, 
and with the shape of the cylinder 
governed somewhat by the space limi- 
tations of the ultimate car a bore 
33g in. and a stroke of 3% in. was 
established. 

Based on these preliminary concepts, 
the first experimental engines were 
designed and built. In these engines 
theories were tested and experience 
gained; connecting rods, bearings, and 
pistons were improved; problems of 
valve spring surge and crankcase ven- 
tilation were solved and the difficulties 
of unequal expansion of a combined 
intake and exhaust manifold casting 
were Overcome. The resulting engine 
with 7.0 to 1 compression ratio pro- 
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ducing 190 lb-ft maximum torque 
2000 rpm and 120 maximum bhp 
4000 rpm, met the requirements ori 
nally set. 

Sparrow’s talk was illustrat 
throughout with slides and suppl 
mented with a display of the vario 
components of the new engine. F* 
lowing the talk an active discussix 
period was led by M. D. Gjerde 
Standard Oil Company. 

The meeting was conducted by M 
deBlumenthal, Passenger Car Activit 
vice-chairman, and was highlighted b 
the presentation of a certificate of 
appreciation to T. A. Scherger, retirin 
chairman of Chicago Section by J. E 
Kline, chairman for the new seaso1 


Understanding Others 
Is Best Key To Leadership 


Sept. 24—*‘There’s no constant as great 
as change’’, quoted H. G. Moock from 
an old French proverb, pointing up one 
of the many qualities of leadership 
that he drove home to more than 100 
Canadian Section members after thei: 
day of golf at Anaconda. A leade1 
most needs the ability to adjust him- 
self to new situations, the former 
Chrysler executive said, adding that 
the ability to adjust is based on the 
ability to learn. 

The world is crying, not for men 
who know what to do, but for men 
who know how to do it, he stated 
The need is for men who can lead 
others. Chief qualities for executive 
leadership, said Moock, quoting the 
results of research by 41 personne! 
men, are: (1) judgement; (2) ability 
to plan; (3) fairness. 

Only 20% of all decisions are based 
on logic, while 80% are based on emo- 
tion, scientific studies indicate, said 
Moock. He suggested this prayer for 
executives: “Lord, give me patience 
to endure what I cannot change; cour- 
age to change the things I can 
and wisdom to Know the difference.’ 

To treat all men alike, Moock urged 
would be unfair to most of them. Bet- 
ter understanding of all those with 
whom we.work will enable us to think 
of the other fellow first—and effec- 
tively. 

“We shall always fail in our leader- 
ship of our organizations,’ he said 
“until we realize that men cannot be 
controlled or directed by techniques 
alone. We have got to get interested 
in people—and in the intangible forces 
within them which control their lives. 
If you treat all men alike, you will 
be unfair to most of them. What 
is a square deal for one is wrong 
for the other fellow. God never made 
two people alike: who do you and I 
think we are, that we can handle every 
man according to the same pattern? 

“We have got to become students of 
people, if we expect to coordinate their 
activities in terms of sound, forward- 
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noving programs of achievement.” 

Moock described four general types 
f executives: the driver; the “per- 
ynality boy’; the technician; and 
he leader-manager. As Moock de- 
eribed the characteristics of each, his 
isteners found each type in their 
wn experience. The creative leader- 
manager, Moock said, “makes two 
Jlades of grass grow where only one 
rew before. He is calm, forceful, 
fair ... and natural. He thinks not 
nly with his head, but with his heart. 
He inspires confidence, respect. 
There’s no fuss and feathers about 
him. He gets things done through 
the efforts of others by his modernized 
ipplication of the old rule, ‘Do unto 
others aS you would have them do 
unto you.’ ’ 

When one of his followers makes 
a mistake, Moock said, the creative 
leader gives him a chance to save face 

thereby eliminating ‘“‘won’t’” power 
and releasing will power. He realizes 
always that people want to live, love, 
play, and be important. 

The most precious thing anyone can 
have, Moock said in conclusion, is the 
soodwill of others. “It is something 
as fragile as an orchid—and as beauti- 
ful. It is as precious as a gold nugget 

and as hard to find. It is as power- 
ful as a great turbine—and as hard 
to build. It is as wonderful as youth 

-and as hard to keep.” 

Preceding Moock’s talk Past-Chair- 
man Jolley was presented with the 
customary certificate for the comple- 


tion of his successful year 2s chairman. 
Warren B. Hastings, editor ot Cana- 
dian Motorist, made the presentation. 
The dinner meeting was opened by 
Canadian Section Chairman Denis C. 
Gaskin, Studebaker of Canada’s gen- 
eral manager. Canadian Section Vice- 
Chairman for Hamilton Arthur A 
Scarlett of International Harvester 
then introduced William E. McGraw, 
chief engineer, Chrysler of Canada, 
who introduced Harry Moock. Scar- 
lett, who is also Canadian Section 
meetings Chairman this year, outlined 
the program of meetings for several 
months ahead. 


Engine Production 
Seen At Lycoming Plant 


Oct. 10—Eighty-five members and 
guests observed at first hand the ex- 
panded production and test facilities 
of Lycoming-Spencer Division of Avco 
Mfg. Corp. at a dinner and inspection 
trip at the Lycoming Plant. 

The itinerary included all unre- 
stricted phases of production, inspec- 
tion, laboratory and research activity 
at the plant. The expanding facilities 
and automatic tooling for the aircooled 
tank engine production program were 
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POWER ADVANTAGE in 
the Top Bracket Power Range 
.. V-Type 4-Cylinder 


WISCONSIN 4e-Gooted 
ENGINES, 15 to 30 hp. 


These 4-cylinder, V-type Wisconsin Engines meet 
every heavy-duty power requirement. V-type de- 
sign assures not only the smoothest power de- 
livery but also represents substantial reductions 








in engine weight as well as extreme compactness 


. at no sacrifice of rugged construction, 


CONDENSED SPECIFICATIONS 








MODELS VE4 VF4 VP4D 
Bore - . “ « . 6 ° ° ° - inches 3 3% 3/2 
Stroke : 2 ate iS OO - inches 31% 3% 4 
Displ. cubic inches : « = €¢ « ‘& _¢ “= 9 Fae 107.7 154 
H.P. and R.P.M. range- - + +2 © © © = = 5at 17.5 at 26.8 at 
1600 1600 1600 
21.5 at 25 at 31 at 
2400 2400 2200 
Net weight in lbs., Standard Engine - 295 295 410 





Our engineering department will gladly cooperate with you in adapting Wisconsin Engines to your 
requirements. Write for detailed data and the name of the nearest Wisconsin distributor. 
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A better job, a better life, a better future can be 


at Lockheed Aircraft Corpora 


On the job, you enjoy increased pay; fine, mod 


ern working conditions; association with top men 
in your profession 


men who have helped build 
Lockheed’s reputation for leadership 

Off the job, you live in a climate beyond com 
pare —where outdoor living can be enjoyed the 
year around 

In addition, Lockheed’s production rate and 
backlog of orders—-for commercial as well as mili 
tary aircraft insures your future 


POSITIONS NOW OPEN INCLUDE: 


Aerodynamicists 
Aerodynamics Engineers 
Airplane Specifications Engineers 
Design Engineers Drawing Checkers 
Engineering Technical Writers 
Flight Manuals Engineers 
Machine and Equipment Design Engineers 
Manufacturing Engineers 
Production Design Engineers 
Stress Engineers and Analysts 
Tool Standards Engineers 
Weight Engineers 
Recent Engineering Graduates 


NOTE TO ENGINEERS WITH FAMILIES: 


Housing conditions are excellent in the Los Angeles 
area. More than 35,000 rental units are available 
Thousands of homes have been built since the 
war; huge tracts are under construction now. You 
will find the school system as good — from kinder- 
garten to college. 


Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Califor- 
nia. Use handy coupon below. 


Mr. M. V. Mattson, Employment Manager Dept. SAE-11 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, California 


Dear Sir: Please send me your brochure describing life 
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a high spot of the trip. The group 
also witnessed the wide variety of sub- 
contract items in process of manufac- 
ture. 

Construction details of the com- 
pany’s new supercharged eight-cylin- 
der opposed aircraft engine with cross- 
wise accessory drives were on display. 
Considerable interest also centered 
around production assembly and test 
procedures for the all-weather light- 
weight engine generator sets which are 
in wide use by the Air Forces in start- 
ing jet and large reciprocating engines 
and in providing electrical energy on 
the ground for checking out radar 
equipment and instruments. The 
step-by-step production test methods, 
starting with the engine through final 
acceptance of the completed units are 
unique in the history of the company. 


Modern Auto Styling 
Creates Radiator Problems 


@ Mid_-Michican Sec? 


Sept. 18—The reduced effectiveness of 
a pound of copper in an automotive 
radiator due to modern styling and de- 
sign was pointed out by J. R. HOLMES, 
Chief Engineer of the Harrison Radi- 
ator Division, General Motors Corpor- 
ation, in his talk at the initial Fall 
Meeting of the Mid-Michigan Section. 

Fifteen years ago, all radiators were 
exposed directly to the air; today the 
streamlined radiator grille has greatly 
reduced the amount of air that is able 
to get through to the radiator. The 
compactness of modern engine instal- 
lations, as well as the lack of hood 
louvers, also tends to restrict the vol- 
ume of radiator outlet air. Ventilat- 
ing systems now quite commonly take 
air from the compartment between the 
radiator grille and the radiator, thus 
reducing the amount of air available to 
the radiator. 

These considerations make it ex- 
ceedingly important that vehicle man- 
ufacturers carefully design radiator 
baffles and seals to insure that the 
maximum volume of air is directed 
through the raciator core. 

Holmes described the three types of 
radiator design: 

1. The cellular type is made from 
flat sheet metal formed to provide 
coolant and air passages. This design 
is used for most passenger car appli- 
cations and provides the maximum 
performance per square inch of frontal 
area and per pound of metal. How- 
ever, it has the least structural 
strength and cannot withstand higher 
pressures. 

2. The fin and tube type is used for 
the most severe applications because 
of its ability to stand more vibration 
and internal pressure than the other 
two types. Radiators of this type have 
withstood operating pressures of 25 
psi successfully. 

3. The tube and center type is a 
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INSERTS 


prevent 
thread stripping 
=, in soft 
materials 


he unique self-tapping feature of 

TAP-LOK INSERTS substan- 
tially reduces assembly costs in 
continuous production, by eliminat- 
ing a separate tapping operation. 
This method of increasing the shear 
area of tapped threads in softer- 
than-steel materials is fast and 
economical, consisting of three easy 
steps: 





A simple driving tool with a 
threaded stud engages the 
interior threads of the Insert 
until its shoulder contacts the 
top of the Insert. 


2) 


The driving tool then turns the 
Insert into a cored or drilled 
hole equal in size to a tap 
drill hole for the Insert’s 
external thread. The Insert 
cuts its own thread. 
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After the Insert is seated, the 
male threaded member is 
driven into the interior thread 
of the Insert. 
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important temperature 

measuring applications. 

All are available in 

standard calibrations 

and in many types 

for most aircraft 
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To reduce set-up time 
of Test Stand Thermo- 
couples, this Type 4C21P 
Turbo-Engine Exhaust Ther- 
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Quick Coupling Connection 
Head. 


| Thermo€lectric 
ENGINE HARNESSES 


TURBO-ENGINE HARNESS ASSEMBLIES 
connect multiple thermocouples in parallel to 
one instrument lead. The equal resistance 
between any pair of thermocouple connections 
and main terminals permits checking tempera- 
tures of individual thermocouples or the aver- 
age temperatures of the entire circuit. 


RECIPROCATING ENGINE HARNESSES 
are designed to check the temperature of each 
cylinder head thermocouple. 


All Harnesses are designed and engineered 
to meet individual engine requirements. 


For additional information on our Aircraft 
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combination of the other two designs 
normally having a cellular air surface 
and a fin and tube radiator water 
course. Consequently, it is an inter- 
mediate type in performance, with- 
Standing higher pressures and more 
vibrations than the cellular type but 
not as much as the fin and tube de- 
sign. 

After showing slides of the man- 
ufacturing and test work at Harrison 
Radiator, Holmes answered questions 
pertaining to the material substitution 
problem. Electrolysis is, of course, the 
major problem and although some in- 
ternal coatings retard this action, no 
complete solution is available. In 
some field tests, uncoated radiators 
with steel header tanks have operated 
for 20,000 miles without failure. Mag- 
nesium anodes, which have shown 
their effectiveness in some marine de- 
signs, are also being tried experiment- 
ally, but as yet the data available have 
not been conclusive. 


New Chrysler Engine 
Gives Big Car Advantages 


KA 
@ Milwaukee ect 
4 Editar 


Oct. 5—‘Automobiles with a responsive 
engine having a surplus of power, 
equipped with disc brakes and power 
steering permit you to enjoy all the 
advantages of a large automobile with- 
out the disadvantages normally attrib- 
uted to the handling of a large car,” 
stated H. L. Welch of the Chrysler En- 
gine Development Laboratory. Welch’s 
talk on the new Chrysler V-8 engine 
was based upon a paper by W. E. 
Drinkard and M. L. Carpentier (See 
SAE Quarterly Transactions, July, 
1951). 

Welch explained in detail why the 
hemispherical combustion chamber de- 
sign was chosen, illustrating his talk 
with colored slides. The design prob- 
lems of hydraulic valve lifters and the 
detailed design features of the oil seals 
on the front and main bearings were 
described by means of slides. 

Welch gave an interesting account 
of the design problems connected with 
the development of the dual breaker. 
He stated that by means of the dual 
breaker the kilovolt output available 
at 5000 rpm was almost doubled. A 
single breaker developed approximately 
1 kv at 5000 rpm while the dual breaker 
develops almost 2 kv. In the discus- 
sion that followed the paper, Welch 
pointed out that this is sufficient to 
satisfy the needs of the engine. The 
spark plug gap is 0.035 on this engine. 
During the discussion period, Welch 
said that superfinish is still used on the 
crankshaft journals of the new engine. 
In answer to another query, he pointed 
out that the compression ratio could 
easily be changed on this engine to 





accommodate available fuels. He also 
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stated that the new engine is the least 
sensitive to the accumulation of lead 
and carbon deposits of any engines 
they have tested. 

A very large turnout and a lively 
discussion period again illustrated the 
great interest of the Milwaukee Section 
in topics dealing with the design of 
engines. 


Diesel Tractors, Tires 
Lower Earth Moving Costs 


Oct. 2—Despite the vastly higher wages 
now prevailing, it costs less to move 
a cubic yard of earth today than in 
1910, F. D. Haberkorn told an audience 
of 92 members and guests. In his 
extemporaneous talk Haberkorn, divi- 
sional sales manager of Caterpillar 
Tractor Co., pointed out that even on 
large scale projects such as the build- 
ing of railroads, the cost 40 years 
ago for moving a yard of earth was 
35¢ to 40¢, whereas modern equipment 
has brought the figure down to an 
average of 20¢ per yard. Two develop- 
ments, he said, have brought about 
the cost reduction: the diesel-powered 
crawler tractor and the low pressure 
pneumatic tire. 

Haberkorn stressed the highly com- 
petitive situation among earth-moving 
contractors, and outlined the ‘“work- 
ing zone’ theory of applying equip- 
ment to the task. The theory rests 
on the concept that the nature and 
magnitude of the working zone dictate 
the type and capacity of the machines 
that will produce maximum efficiency. 
The cubage or weight-carrying capac- 
ity of earth-moving equipment is lim- 
ited by other factors, however, includ- 
ing the physical dimension of the 
machine. 

As an example, Haberkorn cited his 
recent experience in obtaining a fac- 
tory shipping permit for a large Cater- 
pillar machine. Eight days of negotia- 
tion with highway and railroad officials 
were required before the permit was 
issued. In the case of very large 
machines and certain special purpose 
machines, the movement of units from 
one work site to another usually pre- 
sents similar difficulties. 

The relative efficiency of medium 
and large cubage capacity machines 
in terms of cost per foot of earth 
moved is determined largely by the 
length of the haul. Haberkorn pre- 
sented a chart showing that for a haul 
of less than 900 ft the 8.8 cubic yard 
Caterpillar scraper is more efficient 
than the 16 cubic yard model. The 
situation is reversed when the haul is 
over 1000 ft.. The elementary fact that 
each pound of dirt-holding capacity 
of the drawn machine requires an equal 
number of pounds of drawbar pull 
from the hauling tractor is funda- 


Continued on Page 91 





“Look How Rudolph’s Output Has Increased 
Since They Changed to the Right Cutting Fluid” 


THE BEST MACHINE and the 
finest operator cannot do the best 
work without the right cutting 
fluid. 


Stuart combines theory and 
practice to give you the right 
cutting fluid for the job. Here is 
an example: 


In a large gear department, cut- 
ting fluid tests were run on Glea- 
son Revacycles cutting 8620 gear 
stock, 179 Brinnel hardness. 


Stuart’s 
SPEEDKUT 
“—” CS Cunt. 
Gears Per Tool 
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Price of Cutting 
a 33c/gal. 35c/gal. 


There’s a story! More produc- 
tion because of less downtime. 
Longer cutter life because of 
fewer grinds and less stock re- 
moval per grind. A lower actual 
cost for the cutting fluid. 


You can get help like this from 
a Stuart Representative. Ask to 
have him call. 
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During World War IL, Hyatt was a leader in the pro- 
duction of roller bearings for aircraft engines. 
Long, successful experience in the manufacture 
of high precision bearings for piston-type aircraft 
engines enables Hyatt to get into production, quickly, 


on bearings for the Allison J-33 and J-35 Turbo Jet 


engines, operating so efficiently in “Shooting Stars,” 
“Thunderjets,” “Panthers,” and “Scorpions.” 
Look to Hyatt for high precision roller bearings 


for critical applications. 





Hyatt Bearings Division, General Motors Corpora- 


tion, Harrison, New Jersey and Detroit, Michigan. 
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special Hi-Shears have saved weight, 
time, space and parts! Your problem may 
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Facts and Opinions from SAE Journal 


Motorcoaches, particularly on account 
of tires, are not as dependable as 
street cars. Until motorcoaches can 
be made as dependable, or very nearly 
as dependable, in operation as street 
cars, the public will not adopt them 
as the most desirable means of trans- 
portation.—C. M. Ballou, City Street 
Railroad Commissioner, Cleveland. 


The Society has accepted joint sponsorship with 
the American Society of Mechanical Engineers 
for a new standardization project. A Sectional 
Committee is to develop a standard method for 
designating wire and sheet metal gage and 
also establish a standard series of nominal sizes 
and tolerances for wires, sheets, plates and 
strips. 


In the whole structure of the auto- 
mobile there is one element that is 
more important than any other and 
that is chromium. If it were not for 
chrome steels we should not be able 
to build our cars today.—Colin G. Fink, 
Columbia University, at Detroit Sec- 
tion. 


Engineering grief has been augumented so 
largely in the last four years by the problems 
arising from the advent and application of 
balloon tires and four-wheel brakes that the 
Indiana Section arose in its wrath, determined 
to solve two puzzles. What cures “shimmy” 
and “tramp”? 


Today, the interest in worm gearing is acute. 
This interest is brought about by various 
changes in automobile standards, of which 
perhaps the most important is road clearance. 
We seem to be caught between two fires; 
safety—demanding lower chassis height and a 
lower center of gravity, and independence of 
road conditions—demanding maintained road 
clearance.—G. H. Acker, Cleveland Worm & 
Gear Co. 


of November, 1926 


The great loss to the Society of 
John Warner as Manager of the Meet- 
ings and Sections Department should 
be lightened somewhat by the 
fact that he is now serving Studebaker 
in a capacity that is important and 
much to his liking. Mr. Warner has 
moved his family to South Bend, 
where, with his usual perspicacity, he 
has as his next door neighbor the 
Mayor of that metropolis. 


The greatest contribution of military 
and naval aviation to commercial avia- 
tion consists in the research carried 
on by the government. In all the 
vast accumulation of material from 
aeronautic research carried on by our 
government and foreign governments, 
less than 2% is solely or predominantly 
military in its application—E. P. 
Warner, Assistant Secretary of the 
Navy for Aeronautics. 


Less ignition trouble would be encountered if 
spark coil manufacturers would make coils that 
would deliver both higher current and voltage 
than they do at present. Many of the apparent 
failures of spark plugs could be overcome by 
having more energy effective—F. B. Silsbee, 
Bureau of Standards. 


Twenty years ago automotive engi- 
neers were concerned with how to 
make cars go; now the problem is how 
to make them stop, at least quickly 
enough.—Chairman Glenn S. Whit- 
ham, New England Section. 


The effect of engine carbon is to increase 
detonation in proportion to the greatest thick- 
ness of carbon existing over any considerable 
area of the combustion-chamber surface.— 
D. B. Brooks, Texas Co. 
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mental in analysing operating costs. 
In making rough calculations, it should 
be remembered that crawler tractors 
under average earth-moving conditions 
have a tractor weight-to-drawbar pull 


ratio of about 90%. On this basis, 
hauling the 45,000 lb earth load of a 
16 cubic yard machine would require 
the tractive effort of two of the largest 
Caterpillar tractors. 

Practically all modern earth-moving 
equipment is mounted on pneumatic 
tires. In machines of very large 
capacity, the cost of tires is a substan- 
tial part of the cost of the whole 
machine. Cost of single 12x30 tire, 
capable of sustaining a load of 4520 lb, 
is $267.75, while a 28 ply, 30 x 33 tire, 
with a load rating of 28,600 lb, costs 
$3895.55. These prices do not include 
the inner tube. 

Haberkorn’s talk was preceded by the 
showing of the first part of an Armed 
Forces movie identifying the basic 
types of earth-moving machines. The 
discussion period was devoted largely 
to types of air-borne earth-moving 
equipment and the special problems 
involved in building these machines. 


Carl Doman Shows How 
Service Can Aid In Design 


Sept. 10—More than 150 members and 
guests turned out for the first Section 
meeting of the new season to hear 
Carl T. Doman, national service man- 
ager of Ford Motor Co., present his 
paper on “The Engineering Approach 
to Service.” 

“Many field service problems must 
be corrected back in the engineering 
department and not by hanging some 
gadget on the car,” Doman said. In 
Many cases, persistent service prob- 
lems which seemed due to poor manu- 
facture were ultimately traced to faults 
in design. As an example of a case 
in which reports from the field led to 
an improvement in design, Doman 
described the development of the 
flexible clutch disc. 

Doman paid tribute to the achieve- 
ments of specialized part manufac- 
turers, who by concentrating on the 
design and production of one part 
often make improvements overlooked 
by the designers of the whole car. The 
development of threaded rubber in- 
sulators for batteries has done much 
to improve cold weather starting. 
Producers of fuels and lubricants have 
also aided in the field performance 
of vehicles through research. 

A well-organized service engineering 
Gepartment has the important func- 
tion of reviewing new designs and 
development in actual field usage, thus 
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UNITED OIL BATH AIR CLEANERS 


Are Standard 
on Allis-Chalmers 
New Tractor Line 





From the versatile 11,250-lb. HD-5 to 
the towering 41,000-lb. HD-20, all 
four models in the new Allis- 
Chalmers tractor line are protected 
by United Oil Bath Air Cleaners. 
These powerful track-type trac- 
tors, each a standout in its size 
class, are assured of the most 
thorough air cleaner protec- 
tion possible — a time-proven 
protection which efficient 
United cleaners are fur- 
nishing daily for millions 

of internal combustion 
engines in every con- 
ceivable type of opera- 


tion. 


Here are the dual cleaners 
with precleaners designed 
for the new Allis-Chalmers 
HD-20. 


HD-5 HD-9 HD-15 HD-20 

40.26 72 109 Hydraulic Torque Converter 
drawbar hp. drawbar hp. drawbar hp. Drive — 175 net engine hp. 
11,250 Ib. 18,800 Ib. 27,850 |b. 41,000 Ib. 


UNITED SPECIALTIES COMPANY. 


UNITED AIR CLEANER DIVISION + CHICAGO 28 
MITCHELL DIVISION * PHILADELPHIA 36 
BIRMINGHAM 11, ALABAMA 


* AIR CLEANERS * METAL STAMPINGS * DOvETAILS . ee 
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contributing to 
ment. 

The question period brought forth 
many questions concerning material 
substitutions, one of which counters 
a public opinion that the substitutions 
are being used to decrease manufac- 
turing costs. This is far from the 
truth, the speaker said, as it is a well- 
established fact that it costs more to 
use the substituted materials than 
those originally specified. 

At the beginning of the meeting 
Chairman R. G. Horridge presented 
E. L. Bailey with his past chairman’s 
certificate. 


continued improve- 


Heavy-Duty Power From 
Light-Weight Gas Turbine 


Oct. 11—The Boeing gas turbine offers 
a new heavy-duty powerplant for high- 
way transportation, Clifford E. Roberts 
told over 100 members of Baltimore 
Section. Roberts, who is Washington 
representative for Boeing Airplane Co., 
Seattle, outlined the salient features of 
the radically new propulsion unit. 
Smaller than a household washing ma- 
chine, light enough for two men to 
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means ... CLUTCHES built to the 
exacting standards which have made 
the name BORG & BECK famous 

for 36 years! 





BORG & BECK 


CLUTCHES...FOR THAT VITAL 
SPOT WHERE POWER TAKES 


YOU 
CAN DEPEND ON 


HOLD OF THE LOAD 








raise, this adaptation of a jet engin: 
develops 175 hp and burns kerosen¢ 
gasoline, or diesel oil. It can be in- 
Stalled with pocket-sized hand tool 
and may be assembled or disassembled 
in six man-hours. 

Roberts traced the beginnings of ths 
engine from the need for a small powe: 
unit for aircraft experimental use 
through the service experiences of mors 
than 15,000 miles in a Kenworth trac- 
tor-trailer unit. Interesting contrasts 
to conventional tractor engine perform- 
ance were apparent in reduced specific 
oil consumption, rates of acceleration 
and turbine operating speeds. Of par- 
ticular significance was the greatly im- 
proved cold weather starting ability of 
this engine with a reduced size starter 
unit. No extended warm-up, with 
attendant high fuel costs, is required 
Roberts pointed out that this type of 
engine is not readily susceptible to 
damage by dust or dirt. 

When production quantities of the 
new engines are ordered it is estimated 
that costs will be equivalent to that of 
conventional piston engines of similar 
power. The simple design of the engine 
eases overall costs of production, train- 
ing, supply, maintenance, and opera- 
tion. 


Ring Production Seen 
At McQuay-Norris Plant 


Sept. 11—The McQuay-Norris Mfg. Co. 
was host to 156 St. Louis Section mem- 
bers at the St. Louis plant, where the 
company manufactures piston rings, 
automatic transmissions, ring expand- 
ers, and bronze bearings. 

The tour started in the foundry 
where two electric furnaces are oper- 
ated. The importance of mold sand 
conditioning and very close control of 
pouring temperatures was emphasized. 
High alloy piston rings with specifice- 
tions in the neighborhood of steel 
must be centrifugally cast. 

A sand testing laboratcry which per- 
mits rigid control of mold sand per- 
meability was inspected. All metal 
alloys are laboratory analyzed to main- 
tain the desired quality of cast iron. 
Aircraft top compression rings are 
chromium plated to a _ thickness of 
4 to 6/1000 in. 

George C. Mayfield of the McQuay- 
Norris research and development lab- 
oratory stressed the importance of 
good work in the pattern department 
where, he said, the success of the rings 
is at stake. Rings are not cast round, 
but have a flattened side which is later 
split so that the finished ring has an 
even pressure when compressed. 

Aircraft rings are cam turned before 
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they are split 
tresses and meet higher specifications 


for load and stress. These rings are 
Parko lubrized. All rings are tin 
vlated, except when some other process 
is specified by the customer. Steel 
rings are bent from flat wire which 
tests 69-72 Rockwell. All rings made 
for automatic transmissions are 100% 
inspected and tested, Mayfield said. 
The tour included a visit to the 
dynamometer laboratory where exten- 
sive testing is continuously carried on. 
After a buffet supper following the 
tour of the plant, a midnight pouring 


rocket accelerates under its own power 
to even greater speeds. In this way, 
by adding the new velocity of the next 
stage to the previous one, one can 
reach almost any velocity. Chillson 
sugested that probably at least 3 or 4 
stages would be needed to get into 
interplanetary space. However, the 
rocket combination would be of tre- 
mendous size and probably would take 
3 years to get to Mars, for example. 

Also, the complexity increases with 
the number of stages, so that relia- 


bility decreases. For instance, since 
the reliability of the V-2 was only 
60%, if 5 steps were used, the relia- 
bility of the unit would be only 12%. 
Thus, it can be seen that careful engi- 
neering will be necessary to overcome 
this difficulty. 

Atomic Rockets: Atomic energy can 
be released by either 

1. Diffusion. 

2. Fission. 

Chillson feels that the diffusion re- 
action can’t be used for rockets—at 





operation was observed in a return 
trip to the plant. 


First Space Ship 
Will Be Chemical Rocket 


. ror 


Oct. 10—C. W. Chillson of Curtiss- 
Wright Corp. spoke on the perform- 
ance potentialities of chemical and 
atomie rockets at a panel meeting of 
Metropolitan Section. 

After evaluating some of the many 
difficuities to be overcome in the de- 
sign of both chemical and atomic 
rockets as space ships, Chillson pre- 
dicted that the first chemica! rocket 
would land on Mars before the first 
atomic rocket was out of the labora- 
tory stage. He pointed out, however, 
that since the field of atomic energy 
has been barely scratched, some new 
and unforeseen development of tomor- 
row might make drastic changes in the 
atomic rocket picture. 

The thrust of a rocket, he explained, 
is produced by the high-velocity gases 
that are emitted through the nozzle 
located at the rear of the rocket. 

The issuing velocity of these gases 
is a measure of the efficiency and the 
performance of the rocket. 

The performance, as measured in 
terms of how high the rocket can go, 
depends also on the mass loading ratio, 
which is the weight of the propellant 
divided by the weight of the complete 
missile, including propellant. 

The escape velocity, that is, the 
speed an object must attain to be able 
to travel out beyond the influence of 
the earth’s gravitational pull, is 25,000 
mph. 

The V-2, with its velocity of 4000 
mph, attained only about 16% of the 
required speed. 

The highest exhaust velocity attain- 
able is 12,000 fps or 8200 mph with a 
liquid oxygen-liquid hydrogen combi- 
nation. 

Therefore, it is necessary to go to 
multistage rockets, that is, one large 
missile has as payload a smaller missile, 
which has as payload a smaller missile, 
and so on. The largest rocket is fired 
first and, when it has used up its pro- 
pellant, it is discarded and the next 











Wherever vehicles fitted with 
C.A.V. Fuel Injection Equip 
ment are exported — whether to 


Trondheim, Santiago, Hong-Kong 
or Sydney—there’s a service agent 
or depot to give it the specialist 


attention needed for such high- 


precision equipment. 





Fuel Injection and Electrical Equipment 


Service Depots throughout the World 





Confidence 
Abroad 





Transport operators all over the world have 
learnt to trust this sign. 
In any language the letters on the C.A.V. sign stand for first-rate service facilities, 


maintained by highly-trained craftsmen, using special precision equipment. 





C.A.¥. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, N.Y. Sales Office: 14820 DETROIT AYE. 
CLEVELAND 7, OHIO 
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least with our present knowledge—be- 
cause the temperatures involved are 
many millions of degrees (such as exist 


within the sun), and the energy is 
released instantaneously. Thus, this 
reaction is used mainly for destructive 
purposes. 

The fission reaction, which is based 
on the Einstein equation E= mec’, 
where E=energy in mass, m=mass, 
c=velocity of light, is the only pos- 
sibility for atomic rockets. Thus, if 
one pound of uranium is broken up 
into palladium, which has }2 its atomic 


weight, 40 billion Btu’s would be re- 
leased, which is more than 2 million 
times the heating value of gasoline. 
This energy released represents the 
slight loss in mass that takes place. 

Suggested rocket schemes for the use 
of the fission reaction: 

1. Fission fragment rocket. 

2. Radiation rocket. 

3. Charged-particle rocket (such as 
used in cyclotron). 

4. Neutral-particle rocket. 

Of these, only the last seems to have 
any possibilities at all. It would use 
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THE 
ASCO 


FLASHER 


After years of development and testing, FASCO 
presents a superior Flasher for directional signals. 


IT’S RUGGED—designed and built for tie life of 


the vehicle 


IT’S ECONOMICAL—no fuses are required for 


circuit protection 


IT’S VERSATILE—adaptable to all 
directional signal circuits . . 
terminals, or for sealed beam connector 


IT’S SAFE—because it flashes dash indicator Sight 
in unison with signal lamps. If a signal lamp burns out, 
dash indicator lamp stops flashing . . . warning of trouble 


IT’S EASY TO INSTALL—small in size, with a 


variety of mounting arrangements available 


automotive 
. supplied with screw 


AND IT’S QUALITY-BUILT—to the high stand- 


ards that have made FASCO circuit breakers and 


IT’S COMPACT 


(this illustration is actual size) 


hydraulic stoplight switches the standard of the auto- 
motive industry 


FASCO AUTOMOTIVE ELECTRICAL EQUIPMENT 
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SNAP-MOUNT 
CIRCUIT BREAKERS 
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HYDRAULIC 


STOPLIGHT SWITCHES 


DIRECTIONAL SIGNAL 
FLASHERS 
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SPECIAL 
ASSEMBLIES 
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ROCHESTER 2, N.Y., U.S.A. 








nuclear reactions to heat an inne: 
working fluid in a manner roughly 
analogous to the reaction in a chemica] 
rocket. The optimum working fluid 
would be hydrogen, which has the ad- 
vantages of a high specific heat and a 
low emissivity (which means it would 
radiate little heat to the rocket walls) 
The disadvantages are (1) that its low 
density means large tanks would be 
needed to carry a sufficient weight of 
fuel and (2) its low boiling point would 
make it hard to keep in a tank, and 
(3) its high inflammability. 

One of the engineering problems in- 
volves the development of reactor ma- 
terials of high enough melting point 
to be able to stand the extreme tem- 
peratures encountered. Today, maxi- 
mum temperatures must be limited to 
5000 R, which is within the range of 
melting for tungsten (melting at 6550 
R) and carbon (melting at 6800 R). 
This temperature limitation means 
that only a small part of the avail- 
able energy can be utilized. 

Conceivable—but still very imprac- 
tical—schemes mentioned by Chillson 
include the following: 

1. Solid fuel feed plus working fluid. 

2. Nuclear fuel solution concentrated 
in motor—working fluid added. 

3. Subcritical solid nuclear fuel mass 
with working fluid-nuclear fuel mix- 
ture added. 


Chicago Section 
Holds Record Golf Day 


@ Chicago Sectior 

B. Seymour, © eld Editor 
Sept. 21—Chicago Section’ annual 
Play Day brought a record turnout of 
405 golfers to the No. 1 and No. 4 
courses of Olympia Fields Country 
Club. 

Clem Jensen of Mechanics Universal 
Joint Division, Borg-Warner Corp., 
turned in a 71 gross score for first 
prize. Second low gross prize was won 
by Matt Carvey with a 72. 

Duncan Forbes, Jr., Gunite Foundry, 
made a low of 67 based on the Peoria 
system. Second low figured by the 
Peoria System was the 69 scored by 
Clarence Peirce of Diamond T Motor 
Car Co. 

A special holes event was held for 
those with confidence in driving their 
balls from tee to green. Eugene Sabo 
of Studebaker came closest to the pin 
on course No. 1, and Loring Shoemaker 
won the event on course No. 4. 

After the dinner, attended by 573 
members and guests, Jack Sheppard, 
chairman of the entertainment com- 
mittee, and Eric Lager, who was in 
charge of Play Day, alternated at the 
microphone and distributed the more 
than 200 golf and door prizes donated 
by some 160 companies. 
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Continued from Page 69 





ization equipment at all times. 
Members that served on the SAE 
Winterization Equipment Committee 
are: H. A. Collins, Research Labora- 
tories Division, GMC, chairman; H. F. 
Copp, Ford Motor Co.; W. C. Edwards 
Delco-Remy Division, GMC; L. F. Fink, 
Reo Motors, Inc.; Max Hoffman, Her- 
cules Motors Corp.; J. W. Kinnucan, 
Continental Motors Corp.; E. B. Lan- 


*AMS 4015C, Aluminum Alloy Sheet, 0.3Cu-0.25Cr (Alc. 61S-T6) 
2.5Mg-0.25Cr (52S-0) 


* AMS 4016C, Aluminum Alloy Sheet, and Plate, 1.0Mg-0.6Si-0.25Cu-(61S-0) 
2.5Mg-0.25Cr (52S-H32) 


*AMS 4017C, Aluminum Alloy Sheet, and Plate, Aluminum Coated 5.6Zn- 


* AMS 4025B, Aluminum Alloy Sheet 
* AMS 4048, Aluminum Alloy Sheet 


2.5Mg-0.25Cr (52S-H34) 2.5Mg-1.6Cu-0.25Cr (Alc. 75S-0) 
*AMS 4021, Aluminum Alloy Sheet, *AMS 4049, Aluminum Alloy Sheet 
Aluminum Alloy Clad, 1Mg-0.6Si- and Plate, Aluminum Coated 5.6Zn- 
0.3Cu-0.25Cr (Alc. 61S-0) 2.5Mg-1.6Cu-0.25Cr (Alc. 75S-T6) 

* AMS 4022, Aluminum Alloy Sheet, *AMS 4352, Magnesium Alloy Extru- 
Aluminum Alloy Clad, 1Mg-0.6Si- sions, ZK60A-T5 

0.3Cu-0.25Cr (Alc. 61S-T4) * AMS 4424E, Magnesium Alloy Cast- 
* AMS 4023, Aluminum Alloy Sheet, ings, Sand, AZ63, Solution and Precipi- 


Aluminum Alloy Clad, 1Mg-0.6Si- Continued on Page 96 





man, Bucyrus-Erie Co.; G. W. Lewis, 
Electric Auto-Lite Co.; J. G. Lewis, 
Truck & Coach Division, GMC; C. J. 
Loveless, Stewart-Warner Corp.; K. F. 
Maier, Reo Motors, Inc.; J. Moravec, 
International Harvester Co.; H. C. 
Mougey, Research Laboratories Divi- 
sion, GMC; D. L. Raymond, Perfection 
Stove Co.; W. E. Rheault, Young Radi- 
ator Co.; A. J. Roualet, Chrysler Corp.; 
R. A. Schroeder, Willys-Overland 
Motors, Inc.; Robert Shaw, Detroit 
Arsenal; and John Thomas, Mack 
Mfg. Corp. 


New and Approved 
Aero Material Specs 


HIRTY-FIVE SAE Aeronautical Ma- 

terial Specifications were approved 
recently by the Technical Board. 
Twenty specifications are being cir- 
cuiated to industry for comment and 
criticism by the SAE Aeronautical Ma- 
terial Specifications Division. 

The approved AMS are: 


*AMS 2231B, Tolerances, Carbon Steel 
Bars 

*AMS 2263A, Tolerances, Nickel and 
Nickel-Base Alloy Tubing 

* AMS 2810B, Identification of Natural 
and Synthetic Rubber Materials 

* AMS 3212E, Synthetic Rubber, Aro- 
matic Fuel Resistant (55-65) 

* AMS 3213E, Synthetic Rubber, Aro- 
matic Fuel Resistant (75-85) 

*AMS 3214E, Synthetic Rubber, Aro- 
matic Fuel Resistant (35-45) 

* AMS 3215E, Synthetic Rubber, Aro- 
matic Fuel Resistant (65-75) 

* AMS 3301A, Silicone Rubber, General 
Purpose (35-45) 

*AMS 3303B, Silicone Rubber, General 
Purpose (55-65) 

* AMS 3305B, Silicone Rubber, General 
Purpose (75-85) 

*AMS 4000B, Aluminum Sheet, An- 
nealed 

*AMS 4001B, Aluminum Sheet, (28-0) 
*AMS 4003B, Aluminum Sheet, (2s- 
H14) 


*AMS 4006B, Aluminum Alloy Sheet, 


1.25Mn (3S-0) 


*AMS 4008B, Aluminum Alloy Sheet. 


1.25Mn (3S-H14) 








Ten years ago TOLEDO STAMPING developed the first fabri 
cated steel belt pulleys for farm equipment. 

Millions of service hours under every field condition prove their 
quality. 

Farm equipment users know TOLEDO STAMPING belt pulleys 
are superior because: 


They are rigid under full torque load. 
They are concentric within a close toler- 
ance. 

Adhesion quality of surface minimizes belt 
slippage. 

Their perfect balance reduces bearing 
loads for longer life. 


+ + + + 


They cost less than any other pulley on the 
market. 


*TOLEDO STAMPING does not 


produce a line of belt pulleys for 









dealers or jobbers. Tools and & A RM 5 

dies are built for original equipment & 

manufacturers only. 3 t 
° o 
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Toledo Stamped 
(PAT’O) 513” 


TOLEDO STAMPING & MANUFACTURING CO. 


Manufacturing plants at: TOLEDO, OHIO and DUBUQUE, IOWA 


General Offices District Sales Offices 
99 Fearing Bivd., TOLEDO. OHIO @ 333.N Michigan Ave. CHICAGO, ILL @ 12800 Puritan Ave., DETROIT, MICH. 
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Twin Disc Three-Stage Converter 


That's right! The Twin Disc Direct 
Drive Hydraulic Torque Converter, com- 
bined with engine drag can perform 90% 
of the braking. In fact, with this torque 
converter, you can exert braking effort 
in excess of engine rated horsepower. 


Why? Because the Twin Disc Converter 
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is a three-stage converter with a series of 
stationary reactor blades. Thus, not only 
do you get engine compression braking, 
you get the positive braking of energy 
absorption by the torque converter. 

As a result, air demand on the com- 
pressor is reduced 50%, brake life usually 
prolonged at least 100%. 

And, of course, this Twin Disc Hy- 
draulic Torque Converter gives your 
truck “‘no-shift’’ performance up the 
toughest grades—saving tires, axles, 
gears, and “gear shift guesswork.” 

Write today for Bulletin No. 162 and 
complete information about the Twin 
Disc Model DF Hydraulic Torque Con- 
verter with direct drive feature. It may 
lead to your saving thousands of dollars 
in truck operation. 
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TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
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tation Treated 

* AMS 4434D, Magnesium Alloy Cast 
ings, Sand, AZ92, Solution and Precipi 
tation Treated 

* AMS 5580C, Alloy Tubing, Seamless 
Corrosion and Heat Resistant Nicke] 
Base-15.5Cr-8Fe, Annealed 

* AMS 6280C, Steel, 0.55Ni-0.5Cr- 
0.2Mo (0.28-0.33C) (SAE 8630) 

* AMS 6281B, Steel Tubing, Mechani- 
cal, 0.55Ni-0.5Cr-0.2Mo (0.28-0.33C 
(SAE 8630) 

* AMS 6282C, Steel Tubing, Mechani- 
cal, 0.55Ni-0.5Cr-0.25Mo (0.33-0.38C 
(SAE 8735) 

* AMS 6370D, Steel, 
(0.28-0.33C) (SAE 4130) 


0.95Cr-0.2Mo 


* AMS 6371C, Steel Tubing, Mechani- 
cal, 0.95Cr-0.2Mo (0.28-0.33C) (SAE 
4130) 


* AMS 6372C, Steel Tubing, Mechani- 
cal, 0.95Cr-0.2Mo (0.33-0.38C) (4135) 
* AMS 6418A, Steel, 1.8Ni-1.5Si-1.3Mn- 
0.4Mo (0.23-0.28C) 

The proposed AMS are: 


* AMS 4044A, Aluminum Alloy Sheet 
and Plate, 5.6Zn-2.5Mg-1.6Cu 0.25Cr 
(75S-0) 

* AMS 4045A, Aluminum Alloy Sheet 


and Plate, 5.6Zn-2.5Mg-1.6Cu 0.25Cr 


(75S-T6) 
*AMS 4062B, Aluminum Tubing 
(Seamless), (2S-H14) 


* AMS 4065B, Aluminum Alloy Tubing 
(Seamless) 1.2Mn (3S-0) 

* AMS 4067B, Aluminum Alloy Tubing 
(Seamless) 1.2Mn (3S-H14) 

* AMS 4070D, Aluminum Alloy Tubing 
(Seamless) 2.5Mg-.25Cr (52S-0) 

* AMS 4087A, Aluminum Alloy Tubing 
(Seamless) 4.5Cu-1.5Mg-0.6Mn (24S-0) 
* AMS 5382B, Alloy Castings, Precision 
Investment, Corrosion and Heat Re- 
sistant, Cobalt Base-25.5Cr-10.5Ni 7.5W 
* AMS 5514A, Steel Sheet and Strip, 
Corrosion Resistant, 18Cr-11Ni (Deep 
Drawing and Spinning) 

* AMS 5517D, Steel Sheet and Strip, 


Corrosion Resistant, 18Cr-8Ni (Cold 
Rolled-125,000 psi) 
* AMS 5518C, Steel Sheet and Strip, 


Corrosion Resistant, (Cold Rolled-150,- 
000 psi) 

* AMS 5519E, Steel Sheet and Strip, 
Corrosion Resistant, 18Cr-8Ni (Cold 
Rolled-185,000 psi) 

* AMS 5614, Steel, Corrosion and Mod- 
erate Heat Resistant, 12Cr-0.5Mo 


* AMS 5636A, Steel, Corrosion Re- 
sistant, 18Cr-8Ni (SAE 30302) Cold 
Drawn-100,000 psi 

* AMS 5637A, Steel, Corrosion Re- 
sistant, 18Cr-8Ni (SAE 30302) Cold 
Drawn-125,000 psi 

* AMS 5688C, Steel Wire, Corrosion 
Resistant, 18Cr-8Ni (SAE 30302) 


Spring Temper 

* AMS 5720A, Steel, Corrosion and 
Heat Resistant, 20Cr-9Ni-1.4Mo 1.4W- 
(Cb + Ta)-Ti 

* AMS 5721B, Steel, Corrosion and 
Heat Resistant, 20Cr-9Ni-1.4Mo 1.4W- 
Cb + Ti 


* AMS 5725A, Steel, Corrosion and 
Heat Resistant, 16Cr-25Ni-6Mo 
* AMS 5727A, Steel, Corrosion and 


Heat Resistant, 16Cr-25Ni-6Mo 
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» has, under the pressure of con- 
lled materials shortages, been ex- 
mely conservative. The authorized 
yram of 1,000,000 bpd of refining 
ipacity to be accomplished over a 
ree-year period is admittedly a bare 
inimum to take care of normal busi- 
ess expansion and a mobilization 
rogram. It is not extensive enough to 
neet all essential military and civilian 
jemands should a war come in the 
near future, and is not enough to meet 


tudy made by the National Petroleum 
Council at the request of PAD indicates 
that the industry itself is aware of this 
fact and is planning to build new re- 
fining capacity at a rate of 500,000 
bbl per year and, further, increase 
crude runs by an additional 350,000 
bbl by the removal of bottlenecks in 
existing facilities. This is a far more 
logical objective, but it cannot be at- 
tained under current allotments of 
controlled construction materials. 
With PAD rests the task of taking 
the necessary steps to obtain the ma- 
terials to establish the productive 
capacity to satisfy these threatening 
demands. It needs the assistance of an 
informed public to press its case. 


J-47 Turbojet Mounts 
Numerous Accessories 


from naner by 


W. SLATER O’HARE 


URBOJET engines, like all other 
types of aircraft engines, have a 
number of accessories which are nec- 
essary to the operation of the engine 
and some of which are essential to 
the airplane. These accessories re- 
quire power from the engine in one 
form or other. The types and location 
of equipment varies from engine to 
engine according to design and manu- 
facturer. 
The J-47 engine mounts for engine 
use: 
1. Fuel regulator which meters the 
fuel to the engine according to the 
requirements of the pilot and as ai- 
fected by the ambient air conditions. 
2. Oil pumps and a lubricating sys- 
tem which is used for engine-bearing 
and accessory-drive lubrication. 
3. Oil cooler which uses incoming 
fuel to cool the circulating oil. 
4. Electrical starter. 








5. Ignition coils and spark plugs, 
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IMPORTANT 


precision 
production 


For more than 35 years The Pierce Governor Company, Inc. of 
Anderson, Indiana, has excelled in the design, engineering, 
and production of important parts for the Automotive and 
Aircraft industries. Today's production features: 





Sisson Automatic Chokes 
Complete line of precision engineered chokes for the automotive 
industry —original equipment and replacement parts 
Famous Pierce Governors 
Pierce centrifugal-mechanical and hydra-mechanical governors for 
gas, gasoline and Diesel engines—automotive and industrial. 
Aircraft Engine Controls 
Design and manufacture of precision hydraulic and mechanical 
fuel control systems for leading aircraft engines 
Hydraulic Transmission Controls 


Manufacture of control mechanisms for hydraulic transmissions 


Let Pierce's precision engineered products 
and manufacturing facilities solve your 
problem! Write... 


The Pierce Governor Co., Inc. 
Anderson, Indiana 
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which supply ignition only during the 
starting operation. 

6. Retractable inlet air screen, which 
is used to prevent entrance of foreign 
objects. 

7. Anti-icing provisions which direct 
hot compressor air through parts of 
the engine air entrance to keep them 
heated and free of ice. 

Accessories required by 
craft are: 

1. Hydraulic pump. 

» 


some air- 


the engine starter. 

3. Connection and control valves 
which are used to tap the compressor 
discharge aid to heat and pressurize 
the cockpit and to provide anti-icing 
hot air for various parts of the air- 
plane. (Paper “An Introduction to the 
Aircraft Turbojet Engine’ was pre- 
sented at SAE Mid-Continent Section 
meeting, May 11, 1951. It is available 
in full in multilithographed form from 
SAE Special Publications Department. 








2. Electrical generator, which in the Price: 25¢ to members; 50¢ to non- 
case of the J-47 engine is the same as members.) 
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TUNG-SOL ELECTRIC INC., Newark 4, New Jersey « Sales Offices: Atlanta 


Chicago «+ Dallas +« Denver e« 
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The combination that 
has won initial equip- 
ment and replacement 
leadership for— 


TUNG-SOL 


Detroit * Los Angeles « 
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Don't Starve Research 
To Feast Development 


C. G. A. ROSEN 


HERE product development or de 

velopment engineering is sponsorec 
under the aegis of the research depart 
ment, there is constant danger that 
development projects will crowd ap- 
plied research into narrower and nar- 
rower areas and eventually crush out 
completely any attention to basic re- 
search. The real solution of this prob- 
lem is the prime allocation of funds 
facilities, and men to applied research 
much as the principle followed in sys- 
tematic savings in the family budget 
and never to encroach on this terri- 
tory even in emergencies. The support 
of basic research may often be best 
accomplished by application of funds 
to institutions so endowed with talent 
and facilities. This is particularly true 
where development activities form the 
third side of the economic triangle of 
the industrial research institution. It 
is all too easy to consider product de- 
velopment as paramount in issue and 
of a consequence defer the long-range 
activities to the mercy of a later day 
if and when it comes. 


Survival of Research 


Research—in order to survive—must 
stand on its own legs and gamble its 
chances on the future. Applied re- 
search should have definition of pur- 
pose in planning beyond current pro- 
duction products and their modifica- 
tions. It should have definition of au- 
thority in the use of manpower and 
equipment. It should have definition 
of responsibility for the funds allo- 
cated to its trusteeship. The budget 
allocated to basic and applied research 
should be a reservoir containing ample 
storage for the company’s technical 
future to survive in the face of sud- 
den product obsolescence and to pro- 
vide a means to quench the fires of 
competition whenever competition may 
make its assault. Leadership in in- 
dustry in the future demands the 
constant availability of commercially 
unique and technically proved prod- 
ucts as a result of the devoted efforts 
applied to research. The day-to-day 
problems of the research director are 
a risky business for there are no a 
priori rules or definite formula that 
can replace sound scientific managerial 
judgment. 

On every hand there is evidence of 
the pay-off in research in industry. 
Under the guidance of management 
with a properly balanced program in 
basic and applied research with due 
regard to the sphere of evolution in 
product development, the profit state- 
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Another Thompson First... 


Valve Rote 
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tHE Thompson ROTOcap 
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2 WAYS TO GIVE A VALVE 
9 LIVES 


Increase valve life... put one of the 





two Thompson-pioneered systems of valve 


rotation into your engines. 


Either the field-proved Thompson Rotocap 


or Rotovalve systems will 


@ Keep valve face and seat clean 
© Prevent stem deposits 
@ Minimize effects of distortion 


@ Prevent local hot spots. 


Write for booklet describing the 
Thompson-developed systems of 


valve rotation. 


VALVE DIVISION 


Thompson Products, Inc. 


EUCLID, OHIO 
YOU CAN COUNT ON THOMPSON FOR ENGINEERING LEADERSHIP 


SAE JOURNAL, NOVEMBER, 1951 


oO 


7 Te 











¥ 











ROTOVALVE 
or Release Type developed by 
Thompson Products and introduced in 1938 


ROTOCAP or Positive Type developed by 
Thompson Products and introduced in 1946 








ment of modern industry attests to the 


Recollections 
Of an Engineer 


fact that research does pay off. A 
corollary thereto is this: as a com- 
pany thrives, so individuals thrive. A 
democracy creates a climate of opinion 
in which sound business can thrive. Mm paf 

(Paper, “The Pay-Off in Research,” CARL T. DOMAN 
was presented at the SAE Detroit Sec- 
tion Meeting, April 16, 1951. It is Fo 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members; 
50¢ to nonmembers.) 
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HEN I first started to work as a 
young engineer in an automobile 
plant in 1922, the oval or cam-ground 





Both Nut and Bolt are 


LOCKED 
TIGHT 






—with 


> _PAINUT 
Dodble Locking Action 


ecause PALNUT Lock Nuts apply on 

top of ordinary nuts, there are no inter- 
fering parts within the nut or between the 
nut and load to prevent or retard the full ap- 
plication of bolt stress for maximum bolt 
loading efficiency. A properly tightened nut, 
locked with a PALNUT, provides a com- 
pletely vibration-proof, rugged assembly 
which stays trouble-free during the entire 
life of your products. 


With all these benefits, PALNUT Lock Nuts 
are very low in cost and speedily applied. 





Powerful spring tension 

(A-A) is exerted upward Widely used on: 

on the bolt threads and 

downward on the ordinary Connecting rods, brake parts, exhaust mani- 
nut, while slotted jaws fold, body hold down, engine mounting, 
(B-B) close in and grip shock absorber mountings, main bearings, 


the bolt like a chuck. etc. 


Write for samples and data 


PALNUT THE PALNUT COMPANY 


Role ai teal 


Irvington 11, N. J. 
Detroit: 8100 Lyndon Ave. 














piston was just being introduced. 
listened to the older engineers discu 
piston problems and the wonderful jo 
that the oval piston was doing in th 
elimination of slaps, controlling oi 
and the like, and I came to the con 
clusion that if I were to make a nam 
for myself in the organization, it woul 
be well to concentrate on somethin 
other than pistons, since apparent) 
the piston problem had been solved fo: 
all time. 

It wasn’t very long, however, befor« 
I began to realize that the piston prob 
lem had not been solved. Service 
complaints from all over the country 
indicated excessive slaps, scoring, oil 
consumption, failure, and other 
troubles. 

Then I began to take a real interest 
in piston development and began to 
work with the so-called masters of the 
art, such as E. C. Long and Mr. Nelson, 
who, years ago, did the most unusual 
work on the basic design of pistons. 
Nelson introduced the original narrow- 
strut piston in 1929, and in 1931 in- 
creased the width of the strut in order 
to control piston expansion more prop- 
erly. This piston development has 
been carried on, as we all know, and 
certainly anybody acquainted with the 
1950 and 1951 Ford appreciates the 
wonderful job that the Nelson strut 
piston has done in eliminating cold and 
hot slaps, as well as in decreasing oil 
consumption. 

This is a good example of approach- 
ing a service problem through engin- 
eering. However, in spite of the 
success of our present pistons, the 
piston problem will always be with us, 
for we constantly face new problems as 
we change our engines to increase 
materially their performance and their 
efficiency. (Paper, “Engineering Ap- 
proach to Service,” was presented at a 
meeting of the Kansas City Section of 
the SAE, Kansas City, Mo., Sept. 10, 
1951.) 


Propane Advantageous 
For Commercial Fleets 


Excerpts from paper by 
ROBERT S. LEE 
Twin Coach Co 


SE of propane as an engine fuel 

promises the commercial fleet oper- 
ator lower fuel costs, maintenance 
savings, safety in handling, plus public 
acceptance. 

Internal-combustion engine design- 
ers have long recognized the need 
for a fuel which possesses high oc- 
tane rating, resistance to detonation, 
and ideal combustion characteristics. 
Operators of internal-combustion en- 
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ines have sought a fuel which would 
ninimize engine-maintenance expen- 
‘itures, give high-octane performance, 
nd still be within economic reach. 
Propane, a common liquefied petro- 
eum gas, possesses all these advan- 


ages. 

Prevene is available in vast quan- 
tities at a price, in most parts of the 
country, much lower than that of 
any other internal-combustion engine 
fuel. Present consumption, for all 
purposes, is only 14% of the poten- 
tial supply—thus assuring long-range 
price stability. 

Propane’s combustion characteristics 
assure important engine-maintenance 
savings. Simplicity of carburetion 
equipment eliminates the need for 
frequent expensive adjustments and 
repairs. 

Modern handling methods and tech- 
niques make propane safe. This fuel 
is handled in much the same manner 
as gasoline and fuel oil, but in a 
sealed system. Dispensing equipment 
is readily adaptable to any type opera- 
tion, large or small. Bulk fuel-storage 
costs prove to be only a small factor 
in the overall picture of operating ex- 
penses and savings. 

Public objections to exhaust smoke 
and odors are eliminated with the use 
of propane, because this fuel burns 
carbon-free, smokeless, and without 
the production of obnoxious exhaust 
odors. 

The propane fuel system is not 
complex. It may be maintained and 
operated by maintenance personnel 
of average ability. Propane engines 
operate efficiently through the full 
range of atmospheric temperatures 
ordinarily encountered in continental 
United States, and there is no neces- 
sity for maintaining minute tolerances 
in fuel-utilization equipment. (Paper 
“The Propane Story” was presented at 
SAE Dayton Section, May 15, 1951. 
It is available in full in multilitho- 
graphed form from SAE Special Pub- 
lications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Design Criteria 
For Truck Diesels 


Based on paper by 


H. B. FORD 
GMC Truck & Coach Division 


SSENTIAL requirements of a diesel 

engine intended for truck use and 
briefly how they are met by the GM 
series 71 diesels may be given as fol- 
lows: 

1. High power with low weight and 
small size—was obtained by adopting 
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the 2-stroke-cycle principle and uni- 
flow scavenging. 

2. High efficiency—uniflow scaven- 
ging is particularly helpful in obtaining 
high volumetric efficiency. 

3. Durability and reliability—which 
are helped by good driving habits, 
proper fuels, and careful maintenance. 
Also, in these diesels, the injection sys- 
tem is designed to cut the probability 
of road failures to a minimum. Dirt 
and water are the only factors that 


can affect the unit injector, and these 
can be adequately eliminated by proper 
maintenance of the filters installed in 
the system. The engine is_ also 
adapted to cold climates, for the cir- 
culating fuel system carries heat from 
the injectors back to the fuel tank and 
keeps the fuel flowing in subzero tem- 
peratures, whereas ordinarily fuels 
may begin to solidify in lines and 
tanks under these conditions. 

4. Ease of driver handling—there 








ACCEPTED BY LEADING AUTO 
AND TRUCK MANUFACTURERS 


CONTROL WITH DOLE 








As cooling systems have 
advanced Dole Thermostat 
design has moved with them. 
Smaller radiators, pressurized 
systems and other such basic 
changes introduced new factors 
in thermostat performance. 
DOLE DV’s, with a new 
operating principle, met that 
challenge. 


In new cars of recent years 
DOLE DV's assure effective 
cooling system control. They 
provide quick warm-up, fast 
heater output and savings in 
gasoline, oil and motor wear. 


‘RE OOLKRS VaBVE Cem? Aaa Y 
1901-1941 Carroll Avenue, Chicago 12, Illinois 
PHILADELPHIA 7 DETROIT . LOS ANGELES 
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can be no harm in running the engine 
against the governor and maintaining 
maximum power output. It affords 
rapid acceleration and a very pro- 
nounced response to the throttle. The 
engine is fully balanced and practically 
vibration-free. 

5. Ease of maintenance—engine de- 
sign allows major overhaul—including 
removal and installation—in 60-70 
labor hr. 

6. Clean exhaust 
correct adjustment, 


with proper fuel, 
and a sufficient 


supply of air, the engine should not 
smoke. The injectors cannot be tam- 
pered with and in no way can an ex- 
cess of fuel enter the cylinder. 

7. Good high-altitude performance 
—intake air pressure is maintained 
constant by the uniflow system blower, 
so that the power loss at altitude is 
half, or less, that of a naturally aspir- 
ated 4-stroke engine. 

8. Effective engine braking on down 
grades—when driver takes his foot off 
the throttle to descend “in compres- 





FOR SAFE PACKAGING 


Ties Bausentach 
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Model 207A 
for Missile 





Properly designed shock 
mounts and superior engi- 
neering as well as manu- 
facturing skill makes Model 
58 the most wanted con- 
tainer for shipping all 
types of aircraft engines. 


Gausenbach's staff soliettes your inguiries. 





PROTECT {>> i -~ 6,b,¢4,8 
cL BmMPact€’) SViBRATION) /MOISTURE 
AGAINST \w_ C4 3 SS’ 46 o6 4 


A. E. Bausentbach, .... 


NINETEEN ALLEN 


Wanufacturers 


STREET 


SHIPPING SUPPORTS 
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eriquing and Gullding, rbccepted Reusable 
Wetal Shipping Containers (2 Onur Susiness. 





lilustration shows how eas- 
ily and safely a guided 
missile is nestled in a 
Bausenbach shipping con- 
tainer. Guided missiles are 
not only safely shipped to 
all parts of the world but 
stored indefinitely. 


Model 58 
for Aircraft 





ORPORATEDO 


° BUFFALO 2 NEW YORK 


APPROVED METAL SHIPPING AND STORAGE CONTAINERS 


* IMPACT ISOLATORS * MOISTURE BARRIERS 


sion,’ fuel injection is entirely cut off 
Not only is no fuel burned on a dow: 
grade (unless the throttle is openec 
by the driver) but the injection systen 
is not harmed, since the fuel continue 
to circulate through the injectors t 
cool and lubricate them continually 
and adequately. There is also mn 
chance of whipping out a connecting- 
rod bearing. (Paper, “GM Diesels in 
Motor Trucks,” was presented at a 
meeting of the Northern California 
Section of the SAE, San Francisco 
Calif., May 23, 1951. It is available in 
full in printed form from SAE Special] 
Publications Department. Price: 25: 
to members; 50¢ to nonmembers.) 


Explain New Method for 
Computing Can Contours 


} 


THOREN 
ENGEMANN 


T. R. 
H. H. 
D. A. STODDART 


This paper will appear in full in SAE 
Quarterly Transactions 


HE design of cam contours to pro- 

duce satisfactory poppet valve motion 
in high speed engines need not be a 
trial and error procedure. By giving 
proper consideration to the forces and 
elastic deflections active within the 
valve train, a cam contour can be com- 
puted that will produce a specified 
valve motion at the design speed. Ex- 
perience has shown that the valve mo- 
tion will then be satisfactory at all 
lower speeds. 

The design principles set forth in 
this paper are concerned primarily 
with cams for high speed engines 
which have overhead valves and clear- 
ance regulators. The valve gear in 
such engines is relatively flexible com- 
pared to heavy, slow speed engines. 
Furthermore, the actuating forces in 
the valve train at high speeds, in com- 
bination with this inherent flexibility, 
result in valve motion that bears no 
simple relationship to cam contour. 

The objectives of this paper are to: 
(1) set down the requirements that a 
good cam must satisfy, (2) investigate 
the discrepancy between tappet motion 
and valve motion, (3) present a simpli- 
fied explanation of a new method for 
computing cam contours. 

(Paper, “Cam Design as Related to 
Valve Train Dynamics,” was presented 





at SAE National Passenger Car, Body, 
and Materials Meeting, Detroit, March 
\7, 1951. It is available in multilitho- 
graphed form from SAE Special Pub- 
lications Department. Price: 25¢ to 
|members, 50¢ to nonmembers.) 
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imaginable, every component aE 
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must be engineered to withstand 2¥geh 


It was, therefore, only logical that . 

° . <= “a 
requirements for medium tank M-46 the Mem 
nance Corps would select Stromberg for thé 
; ; : 7K) 
Stromberg has, since the earliest days of the aut 
motive industry, been synonymous with stamina. 


That’s why, today, manufacturers interested in long 
life carburetor performance find their answer to this 
problem in Stromberg* Carburetors. REG. v. 5. PAT. OFF 
ECLIPSE MACHINE DIVISION OF 


* Standard Equipment Sales: Elmira, N. Y. 
* Service Sales: South Bend, Ind. AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
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With MIDLAND 


WELDING NUTS 


The photograph above shows a welding machine 
with an automatic hopper feed for welding three nuts 
to a channel member. This set-up provides high speed 
and low cost in assembling nuts in place. 

In turn, the operation of attaching part to the channel 
member is speeded up through the convenience of 


Midland Welding Nuts. 


For speed and economy in assembling you can’t beat 
Midland Welding Nuts. Particularly useful in posi- 


tions difficult to reach. Write or 
complete information. 


phone today for 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue + Detroit 11, Mich. 


Export Department: 38 Pearl St., 





World’s Largest Manufacturer of 
AUTOMOBILE and TRUCK FRAMES 


Air and Vacuum 
POWER BRAKES 









New York, N. Y. 


Air and 
Electro-Pneumatic 


* DOOR CONTROLS 














New Members Qualified 


These applicants qualified for admi 
sion to the Society between Sept. 1 
1951 and Oct. 10, 1951. Grades « 
membership are: (M) Member; (A 
Associate; (J) Junior; (SM) Servic 
Member; (FM) Foreign Member. 





Baltimore Section 


Harold A. Lafferty (A), Ray F. Wil 
kie (M). 


British Columbia Section 
John William Podmore (M). 


Buffalo Section 
Edgar J. Reichelderfer (M). 


Canadian Section 


Walter Clifton Fleming (M), John 
Ackland Gillies (M), John H. Glashan 
(M), William E. Ireland (A), A. C 
Jackson (M), Hugh Gordon Munro 
(A), George W. Read (M), Herbert E. 
Robinson (A), Charles Dean Roice 
(M), Rhys M. Sale (M). 


Central Illinois Section 
Edward J. Griffiths (J). 


Chicago Section 


Lyle C. Atwood (M), Walter O. Bul- 
lock (A), Wallace N. Collett (J), 
George E. Fredrick, Jr. (M), Robert A. 
Harmon (J), Harry Halinton (M), 
James Edward Houghton (M), Norman 
B. Howells (J), Charles J. Jacobus (J), 
Robert F. Jaske (J), John Edward 
King (M), Lester G. Koop (M), Rich- 
ard W. Kramer (J), John F. Kreiner 
(M), Frederic G. Lussky (J), Richard 
C. McRoberts (M), Samuel P. Mitchell 
(M), Charles H. Morse, Jr. (M), Carl 
Victor Pearson (J), Ralph V. Rentzsch 
(J), Frank C. Schuster (M), Charles 
L. Small (J), Harold R. Taliaferro (M), 
Chester R. Wiedemann (M), William 
R. Williams (M). 


Cincinnati Section 


John Joseph Eldridge, II (J), Milton 
Garvin (M), Edward J. Schmerber 
(M). 


Cleveland Section 


Arnold R. Bloomquist (J), Edward 
Emmett Bock (J), John L. Davies (M), 
John E. Fahlman (J), Robert C. Ferber 
(J), Cecil H. Hubbard (M), Robert R. 
Hunter (J), Thomas E. Kartisek (J), 
Robert S. Lee (M), Harold E. Link (A), 
Lathum G. Luikart (M), John A. 
Mosley (J), Stephen Nagy (M), Ber- 
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New Members Qualified 


Continued 





ard T. Novy (M), Richard D. Samp- 
n (J), Karl W. Strasser (M), George 
tz (M). 


Colorado Group 
William Austin Nestlerode (M). 


Dayton Section 


Frederick J. Clemens (J), Francis 
E. Stoner (M). 


Detroit Section 


Harold T. Adkins (J), Stanley E. 
Albertson, Jr. (M), Gene W. Anderson 
(A), Harold K. Barte (J), Roy C. 
Bowers (A), David A. Brennan (J), 
Edgar Clarke Campbell (M), Jack Ed- 
ward Charipar (J), Ernest Charlebois 
(J), John Gardner Coffin, Jr. (J), Or- 
ville E. Cullen (M), Roy S. Dahmer 
(M), Gerald W. Dalder (J), Markham 
J. Finn (M), Harry S. Ford, Jr. (J), 
Ralph E. Ford (J), Capt. Robert H. 
Freburger (J), Raymond Grose (M), 
Owen William Hale (M), George C. 
Hedges (J), Capt. Robert J. Hefferon 
(SM), Charles Gordon Hicks (J), Su- 
rendra Kumar Jain (J), William H. 
Jennings (A), Raymond N. Kreucher 
(SM), William T. Lloyd (M), Robert 
Martin Lynas (J), Sulo Maki (M), 
Archibald O. Mason (M), John C. Mil- 
ler (M), Richard W. Nicholas (J), Leo 
S. Parry (J), W. C. Patterson (M), 
Kenneth A. Pickering (J), Lucille Joyce 
Pieti (J), Harold B. Price (J), Stefan 
Pronaszko (A), R. M. Purdy (A), C. W. 
Rainey (M), John T. Rauen (SM), 
Thomas R. Reid (A), Norman L. Ris- 
sanen (J), Philip M. Rogers (J), Ed- 
ward C. Shaar (A), David M. Skirving 
(A), K. W. Skrade (M), Witold K. 
Skuba (M), Charles J. Smith (J), Al- 
fred L. Stem (M), John O. Stephenson 
(M), J. Donald Stoll (J), John H. Tabb 
(M), Roderick Graham Tipping (J), 
James B. Thompson (J), Stephen J. 
Tompkins (M), John D. Tuckfield (J), 
George H. Webb (A), Earl Stanley 
Welch (A). 


Hawaii Section 
Richard G. Deemer (SM). 


Indiana Section 


Duard B. Colyer, Jr. (J), Robert 
Gordon Greenawalt (J), Stanley 
Vaughn Lemmon (J), William C. 
Sweeney (A), Robert M. Tuck (M), 
Robert H. Yeakey (J). 


Kansas City Section 
H. A. Lewis (M), Ralph V. Shuff 
(M). 
Continued on Page 106 
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CUP TYPE UNITS 
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Vibration isolation and shock 
} by for qi , 2 . 4 
For the first time, dependable MET-L-FLEX all-metal 
mounts are available for many different applications requir- 
ing #1 cup type units. New standards of equipment 
performance, previously unattainable with conventional 
mounts, can be obtained without sacrificing weight or cost. 
High damping and axial-lateral stability, inherent features 
of MET-L-FLEX, provide added protection for delicate 
avionic equipment. Write today for full performance and 
engineering data on the complete line of Robinson 
MET-L-FLEX vibration isolation and control systems. 


@ Load ranges from 1 Ib. to 10 Ibs. per mount. 


@ Built-in damping with auxiliary cushioning for 
overload and shock. 


@ Overload andunderload capacity as great as 50%. 


@Minimum ultimate structural strength 700 Ibs. 
per unit. 


@Temperature range —90°C to +175°C. 









Available in complete 
Unit Mount Bases 


including the popular S-1 and 
S-2 mounting tray sizes. Write 
today for information. 


ROBINSON AVIATION INC. 


TETERBORO, NEW JERSEY 
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John J. Kolfenbach 
Maxfield (M), Bennett H. Ravlin (A), 
Robert E. Roberts (M). 


(M), Edwin D. 


New Members Qualified 


Continued 





Mid-Continent Section 
Metropolitan Section 


Ernest G. Bologh (M), Thomas R. 
Bennett (A), John Crabtree (J), Mal- 
colm Joseph Dodd (M), Solomon S. 
Dorfman (J), Hector Charles Evans 
(A), Sidney W. Fay (A), John Gold- 
hammer (M), Richard M. Howlett (M), 


Don A. Duling (A), Rush Simonson 
(J). 


Mid-Michigan Section 


David Hadden (J), Chilton K. Jensen 
(A), Paul Moss (M), Ralph S. Parks 













Exclusive features 
protected by U.S. t 
patent Nos. 1958725, 
2140818 and 
2230471. 







The unrivaled 
service life of Aetna 
T-Type Clutch Release 
Bearings has always made 
them the most economical in 
the long run. Once installed they 
are trouble-free, attention-free for 
vehicle life. Thanks to their patented design and 

self-lubricating features there’s no need of costly machining 

operations for oil lines or grease fittings—no need of further 

maintenance whatsoever. Think what that saves in man and machine hours on the 
assembly line, in saving upkeep costs for the vehicle owner. 

It’s a trusty sign of dependability and economical performance in any 
vehicle—the famous Aetna T-type bearing. Investigate. Find out the many 
other sound reasons why Aetnas deserve a place in your specifications. 


AETNA BALL AND ROLLER BEARING COMPANY - 4600 Schubert Avenue + Chicago 33, Illinois 


In Detroit: SAM T. KELLER, 2457 Woodward Avenue 


PANQRUEGM rrvre ciiih Release BEARINGS 


WITH THE... 





-.. THAT TAMES TROUBLE 
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(J), L. V. Rangeler 
Tooker (M). 


(J), Robert 


Milwaukee Section 


James Donald Bonneville (J), Joh 
P. Boynton (A), Weichien Chow (J 
William T. Odum (J), Clarence A. Ras 
mussen (M), Richard E. Rogers (J 
Harold H. Winston (A). 


Mohawk-Hudson Group 


William cC. Fuhlborn (A), Han 
Schwarz (J). 
Montreal Section 

Albert Victor Delcloo (J), Arthu 


John Gittins (M), William G. Green 
(M), George Robert Stirling Henry 
(M), Frank Lyon (M), Guy Kenneth 
Mantha (J). 


New England Section 


Edward Joseph Hill, Jr. (J), Joseph 
B. Kaplan (M), Clifford F. Walsh (A) 


Northern California Section 


Frederick P. Conant 
Fred Peterson (M). 


(M), Frank 


Northwest Section 
Ray Clifton Herd (A). 


Oregon Section 
B. Nealley Wood (M). 


Philadelphia Section 


James C. Burke (J), George A. 
Bobelis (J), Harry L. Cuthbert (M), 
George C. Flynn (J), Neal Devere Law- 
son (M), Edward H. Smith (J), Ed- 
ward L. Spicer (M), Edward Stawski 
(J). 


Pittsburgh Section 
Elroy N. Beisheim (A). 


St. Louis Section 


Raymond L. Moy (A), Noel S. Rey- 
nolds (M). 


San Diego Section 
Paul L. Brady (M). 





Continued on Page 108 
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More jets sooner... 





BECAUSE WE FORGED A 64th INTO 3-THOUSANDTHS 


In making forgings, a shop is doing mighty well when it can turn out 
forgings within ath of an inch of the right dimension . . . our Jet 
Division is forging buckets for jet-engine turbines to a tolerance of 
0.003", day and night, to get more jet engines built in less time. 


These Thompson ultra-high precision forgings require only a 
finish-polish to make the airfoil section ready to go to 

work turning hot gases into power. There’s no time-consuming 
machining of the complex surfaces on elaborate machines. 


Precision forging is but one of the ways Thompson produces 
blades and buckets. To meet individual customer requirements, 
we can cast, machine, or use powder-metallurgy processes to turn 
out parts for all types of jet engines. We also have a large share 
in manufacturing parts and complete assemblies for jet engines. 


The military air services have learned that “you can count on 
Thompson” wih sone leadership that you can always count on in 
devising better ways to make many types of high-precision 
parts economically. 


SVQ 


JET DIVISION 


Ghompson Products, Inc. 


Euclid, Ohio; Harrisburg and Danville, Penna. 








Heat-Resisting Turbine Buckets made by 
YOU CAN COUNT ON THOMPSON FOR ENGINEERING LEADERSHIP the Thompson Precision Forging Method 
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Increase 
Payload 


20 \bs. for Convair 240 
40 lbs. for Douglas DC-6 

















LORD DYNAFOCAL 
REWORK PLAN 


Here is an opportunity for operators 
of 240’s and DC-6’s to add extra 
payload capacity by reducing gross 
weight. 

Many of these airplanes were built 
before LORD developed the light- 
weight MR-36] Dynafocal which 
saves ten pounds of weight per en- 
gine mounting assembly. The LORD 
rework plan enables operators to 
return genuine LORD MR-36F Dyna- 
focals to the factory for rework into 
the lighter MR-36] design. All parts 
receive 100% inspection ... new 
rubber is bonded into cores . 
various metal parts are machined to 
new contours ... and components 
showing undue wear are replaced 
with new ones. 

Thus—at a fraction of the cost of 
new mountings—you receive factory 
rebuilt Dynafocals which incorporate 
the latest LORD design features. The 
weight is reduced to 30.5 pounds 
per assembly without sacrifice of 
strength or performance. Write to 
the attention of Product and Sales 
Engineering Department for specific 
information. 


LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 


(ond) 


8, * 
ovoe> avee® 
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New Members Qualified 


Continued 





Southern California Section 


Galen Butterbaugh (M), Joseph 
Michael Collins (M), Robert Bruce 
Miller (M), Eugene Alvin Ransom (A), 
Garmon D. Simmons (M). 


Southern New England Section 
Herbert M. Nicholas (M). 


Syracuse Section 


Walter H. Canfield, Jr. (J), Stephen 
Edward Gregoire (M), George A. 
Knapp (M). 


Texas Section 
V. W. Watkins (A). 


Twin City Section 
Robert A. Hill (M). 


Virginia Section 


Marcus A. Fuller, Jr. 
Sidoli, Jr. (A). 


(A), Eugene B. 


Washington Section 
P. M. Ku (M) 


Western Michigan Section 


William J. Purchas, 
Truxell, Jr. (M). 


dr. @6),.C: W. 


Wichita Section 


H. W. Winkler (M). 


Williamsport Group 
Marshall E. Becker (J). 


Outside of Section Territory 


K. A. Krekorian (J), Robert V. 
Mathers (J), Colin D. MacKenzie (A), 
Floyd J. McCarthy (A), William H. 
McDonald (A), Gary D. Sakata (A), 
Walter Norman Stone (M). 


Foreign 


Keneth Barlow (J), England; Harold 
George Dunn (FM), England; Jack R. 
Forsyth (J), Java; John Edward Han- 
bury (J), England; Kyoichi Hara- 
shina (FM), Japan; Frank Ainslie 
Page (FM), Australia; Marcelo A. 
Ramos, (FM), Philippines; Claudio 
Reviglio (FM), Italy; Harry Viktorsson 
(FM), Sweden; Gustav Adolf Wachs- 
muth (FM), Brazil. 







Abhi 


IN AVIATION, TOO 


VIBRATION 
CONTROL 








—— | 





Aircraft designers have been specify- | 
ing LORD Mountings for over a quar- 
ter of a century. There are sound 
reasons for such continued preference. 
LORD pioneered the shear type bonded- 
rubber mounting which opened the 
door to scientific isolation of vibration, 
and developed the world’s most com- 
plete line of such mountings. A con- 
tinuous program of research is main- 
tained to make LORD Mountings the 
most effective . .. most dependable... 
most economical mountings obtainable. 
Designers appreciate the thorough 
training and cooperative attitude of 
the LORD engineers who help them 
find practical answers to their vibra- 
tion problems. 


Look For LORD Mountings Here... 


Reciprocating Engine Mounts 
Turbojet Engine Mounts 
Turboprop Engine Mounts 
Engine Shipping Containers 
Instrument Panels 

Radio Equipment 

Radar Equipment 

Cameras 

Actuator Attachments 
Engine-Generator Sets 
Navigator Tables 

V.H.F. Antennae 

Helicopter Engine Mounts 
Helicopter Rotors 
Helicopter Drive Shafts 
Engine Cowls 

Pilot Seats 

Control Cable Pivots 
Hydraulic Pressure Switches 
Control-Surface Travel Limiters 
Intercom Equipment 


LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 


Corp) 


Ones vests 
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Applications Received 


e applications for membership re- 
ved between Sept. 10, 1951 and Oct. 
1951 are listed below. 





tlanta Group 
P. W. Godard 


altimore Section 


Robert Carl Bivona, Robert Eugene 
‘ustafson, Donald G. Haser, John 
4. MacDonald, Jr., Frank Martin, Jr., 
Richard V. Petterson, Morris Schul- 
nan. 


British Columbia Section 


Gunnar Edwin Baardsen, George 
Henry Eaton, John Smith McKinven 
McLean, M. J. Nugent. 


Buffalo Section 


Jack C. Bassie, Eric G. Boehm, James 
E. Culbertson, Wilbert Gordon Glauser, 
Sherlock Andrews Herrick, Jr., Alfred 
C. Little, Herbert G. Mende, Robert W. 
Nordin, Louis Ernest Varadi, Charles 
Edward Wing. 


Canadian Section 


H. Lloyd Armstrong, Norman Collier, 
John Kurelek, B. W. Richardson, 
Ernest Norman Wearn. 


Central Illinois Section 


Howard R. Anderson, Lester B. 
Brown, Leonard John Carlson, Harvey 
J. Christensen, Lawrence F. Clancy, 
Robert Duane Cruthis, John F. Ernest, 
Lewis Frank Garnant, Richard H. 
Grosse, Raymond D. Huffman, C. 
Richard Jefferson, William Jackson 
Lux, Gerald Francis McDonough, S. 
Philip Nordling, Victor Randour, Wil- 
liam J. Robinson, William C. Shrier, 
Paul Eugene Sistek, Robert E. Sterrett, 
Charles L. Zuck, Jr. 


Chicago Section 


Harold Clarence Baker, William M. 
Bassett, Richard A. Blackburn, Her- 
man Boxser, Burton E. Clark, Howard 
R. Cook, Andrew G. Coutoumanos, 
John Joseph Cychol, Jr., Robert O. 
Derrick, Jr., James M. Dill, Jr., James 
J. Duggan, Howard Lee Erickson, Wil- 
liam J. Fanning, Jr., Michael P. Fod- 
roci, Lawrence I. Frisbie, Adolph J. 
Gawin, Irving Gitlin, Allen H. Glase- 
napp, John L. Hildenbrand, Walter B. 
Hodapp, Orton P. Hufstader, William 
Joseph Hurley, Jr., Frederick Hyatt, 
Jr., Kenneth J. Kolinger, Robert Leon 
Logelin, Robert Frank Merkle, William 
W. Mittlesteadt, Jr., Cornelius P. Moer- 
beck, Robert Swails Myers, William 
Joseph Nicholson, Don J. Notary, Wil- 
ford Oscar Nystrom, Leslie Y. Parfitt. 
Edward J. Pavesic, Joseph Francis 
Petrosius, William R. Power, William 
Alfred Price, Boleslaus F. Przybycin, 
Nikolaus V. Rucker, William Charles 
Schumacher, Jr., Chris P. Silka, Rich- 


Continued on Page 111 
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«++ @S power and mercury arc 
rectifier tube anodes 


-.. as bearings 





+ -- as molds and dies of many types 








Stackpole molded carbon and graphite materials 
often offer real advantages over products formed of “critical” metals 
that, at best, are scarce or which, at worst, are simply unobtainable. 

Chemically, electrically and mechanically, carbon and graphite 
offer a maximum of the desirable properties of both metallic and non- 
metallic materials and a minimum of their disadvantages. Problems of 
friction, temperature, arcing, corrosion—and many others—can fre- 


quently be solved better, and at less cost. 


Write for this big carbon-graphite booklet! 


Stackpole Catalog 40 describes dozens of standard items and includes 
helpful data on the selection of carbon-graphite products. 


Stackpole Carbon Company, 5t. Marys, Pa. 


Tae 
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The Proof of a Bearing 


is in its Performance! 


DU REG 190 


ENGINE BEARINGS 


Yes, performance in use is the test of 
any product. And it is a test passed with 
flying colors by Durex-100 engine bearings 
used as original equipment on Cadillac, 
Buick, Oldsmobile, G.M.C., and other lead- 


ing makes of cars and trucks. 


The test of performance shows a dramatic 
difference between Durex-100 engine bear- 
ings and conventional type bearings—a dif- 
ference that shows up in greater endurance 
and longer life. 


What makes the difference? One of the 
features is the matrix of the bearing. For 
the exclusive matrix of Durex-100 makes 
possible greater embedability—actually pro- 
vides a haven for particles of foreign mat- 
ter that in other bearings could cause serious 
damage. Yes, greater embedability is the 


STEEL BACK MATRIX 


BABBITT 





PHOTO-MICROGRAPH OF CROSS SECTION OF DUREX-100 BEARING. 
MAGNIFIED 33 TIMES 


THE MATRIX MAKES THE DIFFERENCE 
Steel-backed intermediate matrix of porous cop- 
per-nickel bonds mechanically, as well as metal- 
lurgically, with thin high-lead babbitt overlay. 





MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 






secret—for the embedability of Durex-100 
is not limited to the thickness of the bab- 
bitt overlay. It is provided by the babbitt 
overlay PLUS the full depth of the matrix! 


Durex-100 engine bearings are made with 
a steel back covered by a layer of metal 
powders that, by a sintering process, form 
the porous matrix—integrally brazed to the 
steel back. High-lead babbitt penetrates the 
matrix and bonds mechanically and metal- 
lurgically with it. This is the Durex-100 
engine bearing feature that, among other 
things, assures greater embedability, greater 
protection from damage. 


Durex- 100 


by Morane, 
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Applications Received 


Continued 





Warren Townsend, Lawrence A. 


nere, Daniel Milton Wade, Donald 
Wagner, Robert E. Zell, George R. 
elinski. 


ncinnati Section 


Lewis E. Craig, Jr., John Michael 
2itchie, Fritz Norman Schneider. 


Cleveland Section 


Nelson William Ashby, J. Douglas 
Bennett, Edward L. Bohn, Jr., Harold 
E. Chassee, Alan R. Cripe, H. P. De- 


Green, George R. Elges, Murray Tem- 
pleton Galbraith, Vincent C. Gilbert, 
Charles R. Harper, Herbert Benjamin 
Harris, James E. Kennedy, Robert 
Cooper Kennedy, Richard W. Lavin, 
William A. Moore, Arthur L. Powell, 
John C. Purcell, William Card Nus- 
baum, Robert L. Pence, Guy C. Sat- 
terlee, William Warren Schafer, Leon- 
ard C. Shrewbury, Jr., John B. Timlin, 
Ralph Edward Tuttle, Victor V. Viro- 
stek, Edward J. Weller, Russell D. 
Whitmore, Rollin Edmund Winegar, 
John N. Wingate, Jr. 


Colorado Group 


Philip T. Heuston, Capt. Kenneth W. 
Neudeck. 


Dayton Section 


James R. Gray, Ernest N. Pearson, 
James Hughes Roberts, Nelson Eugene 
Smith, Thomas Albern Thompson. 


Detroit Section 


John Robert Adamic, William D. 
Allison, Arthur L. Aldrighetti, Richard 
Baker, Charles R. Barbour, William 
Ashton Barnes, Kenneth Charles Bell, 
Walter J. Bielski, Richard Donald 
Blakley, Wilfred R. Boerner, Lloyd 
Leonard Bowden, Edwin Bert Bozian, 
Edward A. Brass, Edward Albert Bre- 
vick, William C. Bubniak, Gerald S. 
Buerge, Harold P. Bullard, John T. 
Campbell, Robert M. Carlson, Norman 
L. Cheal, Lillord Cobb, Thomas Edward 
Coon, Rae C. Culley, James W. Dean, 
Walter Ralph Debler, Gerald DeClaire, 
Paul J. Dorrington, George W. Drew, 
Dee Hugh Eggl, George J. Engelhard, 
Eugene E. Flanigan, Martin F. Flem- 
ing, Jr.. Thomas A. Fowler, William B. 
Frazer, H. Richard Gebers, Eldred 
Edwin Gegenheimer, John L. Glover, 
Lyle A. Goodman, Jack Alden Green, 
Karl H. Gropp, Hayden P. Hayes, Den- 
nis J. Hayman, Harry Lawrence Hay- 
ter, Edward R. Hood, Ralph E. Hunt, 
Victor J. Hurych, Osie Ernest Jackson, 
Leonard J. Jankowski, Donald Thomas 
Jendrusch, Alfred V. Kazmierczak, 
Clarence Kelly, Jr., Warren H. Kintz- 
inger, Robert Harvey Kohr, William H. 
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Kolbe, 
Kroll, 
Marlett, 
D. Matthews, 
Charles W. 


Chester J 
John W. 


Krawiec, Joseph 
Luecht, Norval W 
Philip David Marriner, Jack 
Walter F. McCoaskey 
Mervine, Thomas Eagles 
Moore, Ivan H. Niffin, Ray L. Nye 
John K. Olsen, Kenneth S. Palmer, 
John Paterson, Albert N. Pedri, Gordon 
Wesley Phillips, David W. Porter, Gale 
Waldemar Porter, John C. Pratt, John 
T. Redmon, William J. Reinhard 
Edward Alvin Rishavy, Alfredo San- 
chez, William Ole Sather, Charles M 





Scales, ITI, Kenneth Secunda 
Shellman, 


, Carl E 
Alfred R. Smith, William W 


Snyder, Louis Speidel, Jr., Edward D 
Spicer, John E. Stewart, Richard R 
Stofiett, Edwin R. Stroh, Jr., Harry 
B. Stucky, Perry Swartz, Gordon Fraser 
Talyor, George Richard Thalman 
Eugene W. Trapp, John G. Valerio 
Leslie T. Viland, Charles Joseph Weber 


Ralph J. Wehrman, Glen Arthur Wein- 
ert, Herbert C. Woolson, James Willard 
Wright, Kenneth L. Youmans 
Yuhasz. 


Joseph 


Continued on Page 112 





RENGTH 
RIGIDITY 
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cast- 
steel 
wheels 


for heavy-duty 
trucks and trailers 


GUNITE FOUNDRIES CORPORATION 





FOUNDED IN 1854 











characteristics of 


Minimum unsprung weight and 
maximum strength are 
engineered into all Gunite 
wheel designs. You get proven 
strength and rigidity in the 
Gunite cast electric-steel wheel. 


WRITE FOR GUNITE CAST-STEEL 
WHEEL INFORMATION 





ROCKFORD, ILLINOIS 


WI 








CHEMICALS 


PROCESSES 








coating 
chemicals 








T0 
MAKE 
YOUR PRODUCT 


DURABLE 





| PAINT BONDING 


“GRANODINE’® forms a zinc-iron 
phosphate-coating bond on sheet metal 
products—automobile bodies and fenders, 
refrigerator cabinets, etc.—for a durable, 
lustrous paint finish. 

“LITHOFORM’’® makes paint stick to 
galvanized iron and other zinc and cad- 
mium surfaces. 

“ALODINE”,® the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“PERMADINE”,® a zinc phosphate coat- 
ing chemical, forms on steel an oil-adsorp- 
tive coating which bonds rust-inhibiting 
oils such as ““Granoleum.” 
“THERMOIL-GRANODINE”® a manga- 
nese-iron phosphate coating chemical, 
forms on steel a dense crystalline coating 
which, when oiled or painted, inhibits 
corrosion. 


“ae, PROTECTION FOR 
... FRICTION SURFACES 


The oiled “THERMOIL-GRANODINE” 
coating on pistons, piston rings, cranks, 
camshafts and other rubbing parts, allows 
safe break-in operation, eliminates metal- 
to-metal contact, maintains lubrication and 
reduces the danger of scuffing, scoring, 
galling, welding and tearing. 


IMPROVED DRAWING 
AND COLD FORMING 


“GRANODRAW”® forms on _ pickled 
surfaces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 
improves drawing, and lengthens die life. 


Send for descriptive folders and Government 
Specifications chart on the above chemicals. 
Write or call for more information on these 
products, and advice on your own metal-work- 
ing problem. 





AONE OY 


Pioneofi Research ang Development| Since 1914 


COMPANY 


Manvfacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 
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Applications Received 


Continued 





Hawaii Section 


Lt.-Col. Clarence R. Johnson, Wi 
liam Henrick Nelson. 


Indiana Section 


Dewan Dean Forester, Verne Morri 
Garrett, Donald E. Greenland, Robe: 
Lewis Jones, Joseph Olender, Georg: 
W. Onksen, Frank N. Price, Jr., Ronak 
D. Ramsey, Paul F. Ulmer, Albrech 
H. Wellman. 


Kansas City Section 


William J. Boggs, R. C. Greenlease 
John Leamon, Richard H. Mead, Del- 
mont R. Peterson. 


Metropolitan Section 


John Calvin Blake, Leslie E. Brace 
Peter G. Brackley, William John 
Eckert, Kenneth Rea Fitch, Eugene 
Gamile, Douglas Illsley Gordon, Jack 
W. Kalbfeld, Harold R. Kemmerer, 
David Hays Lachenbruch, John Stuart 
Lane, Henry Levski, William L. McAl- 
lister, James Joseph McCaffrey, Avram 
Moreno Mechoulam, Paul Eugene Min- 
uth, William Novick, Boleslaw Nagu- 
szevski, Joseph J. Pavelka, Sheldon 
Rock, Arthur C. Santora, Frank B. 
Score, Joseph M. Szerwo, Richard 
Valenstein. 


Mid-Continent Section 


Lewis L. Burton, Cecil L. Cotton, 
William L. Smith, Curtis B. Threlkeld. 


Mid-Michigan Section 


Robert J. Grant, John C. Helveston, 
Harold L. Howard, Leo A. Less, Owen 
R. Rittenhouse, Elmer Richard Wag- 
ner, Robert Louis White. 


Milwaukee Section 


Howard G. Angle, Robert J. Budyak, 
Ralph W. Goetz, Don J. Critton, Law- 
rence C. Fitch, Robert T. Gauger, 
Robert E. Kernan, Glenn F. Kloiber, 
James J. Marks, Melvin F. McGowan, 
Keith J. Renish, Robert Valo, Richard 
T. Vanderpool, Harding Van Schaack. 


Mohawk-Hudson Group 


John R. Abbott, William Vern Cham- 
bers, William Carl Clas, John William 
Miller, William P. Ott, Jean Schnee- 
berger, Leland C. Tupper. 


Montreal Section 


Adrien Brodeur, Fredrick Thompson 
Moore. 


New England Section 


Francis I. Baratta, Roland A. Gir- 
ouard, Emmett Wayne Horton, Jr., 
Chester M. Maloney, Dr. Ross A. Mc- 


Continued on Page 114 
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aii tuning wings into fuel tanks 


With the increased operational range of the modern airplane, 
up to three tank cars of fuel may have to be carried. Such 
capacity involves a real problem in design. One answer is the 
“integral wing tank” where large sections of the wing become 
integral fuel tanks. Working closely with aircraft engineers, 
3M developed a sealer that closes the cracks and crevices, 
tightly sealing the fuel space. 


Consider the requirements such a sealer must meet. It must 
adhere perfectly to the metal under severe service conditions. 
It must resist rapid and extreme changes in both pressure and 
temperature. It cannot crack or lose adhesion with wing flex 
nor can gas or oil change its properties. 


3M integral fuel tank sealers are only one specialized type of 
adhesive ... and the development of many such compounds 
for all industry is a specialty of 3M. 


2ee what adhesives can do for you... 


WRITE FOR 3M’S 32-PAGE BOOKLET ON ADHESIVES, COATINGS AND SEALERS. IT’S FILLED 
WITH INTERESTING INFORMATION AND EXAMPLES OF SUCCESSFUL APPLICATIONS IN ALL 
INDUSTRIES. ADDRESS YOUR REQUEST TO 3M, DEPT. 911, 411 PIQUETTE AVE., DETROIT 2. 


ve AW 
y A IN 


411 PIQUETTE AVE., DETROIT 2, MICH. 





VER L000 pas” 
ADHESIVES - COATINGS - SEALERS 


COATINGS DIVISION « MINNESOTA MINING AND MANUFACTURING COMPANY 


GENERAL OFFICES: ST. PAUL 6, MINN. 


EXPORT AND CANADIAN SALES: 270 PARK AVE., NEW YORK 17, N. Y. 
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HOW RUGGED A ochtsles GAUGES 


ARE SPECIALLY BUILT FOR TOUGH TRACTOR SERVICE 


Would you use your car for plowing? ... You'd naturally want a 
more rugged machine for this work—just as you want heavier-duty 
gauges for your hard-working tractor engines. Not just ordinary 
engine instruments—Rochester tractor gauges are made of stronger, 
more durable materials. And they’re specially constructed for long, 


dependable service ... no matter how rough the going, how tough 
the weather. 


(€)))) “VIBRATION-PROOF”—Even the smoothest-riding 
( tractors have to take a lot of hard knocks. But the highly 
- sensitive movements of Rochester Gauges are always pro- 

\ | tected with vibration and pulsation dampeners. They’re 


built to withstand high overloads and rapid pressure 
C hanges, too. 





“WEATHER-PROOF’’—Rochester ammeters and tem- 
perature and pressure gauges are permanently sealed 
against water and dust. There’s no danger of condensation 
or dirt hindering their dependably accurate performance. 








““FOG-PROOF’’—Crystal-clear, tightly sealed-in glasses— 
no plastic substitutes—make the big, bold dials of Roch- 
ester Gauges easy to read at all times. These glasses won’t 
discolor, and they’re specially gasketed for extra durability. 





No wonder practically all leading tractor manufacturers have been specify- 
ing Rochester Gauges as standard equipment for over 35 years. Rochester 
Manufacturing Company, Inc., 21 Rockwood Street, Rochester 10, New York. 


Manufacturing Company, Inc. can 






RACY 


Si 21 Rockwood St., Rochester 10, N. Y. QV 


DIAL THERMOMETERS GAUGES AMMETERS 
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Applications Received 


Continued 





Farland, George Wiiliam McGow: 
Norman Franklin Thompson, Jr. 


Northern California Section 


Leigh J. Abell, Donald P. Allen, Be 
nard Gurneri, Frank Luther Jarrett 
Robert A. Nelson, Rolland E. Sear 
Raymond E. Sickler, Dutch Joe Zigicl 


Northwest Section 


James E. Elliott, Jack Charles John- 
son, Ralph E. Molloy, Francis B 
Nyland, Robert Fulton Small, Glen R 
Walters, Leonard H. Williams. 


Oregon Section 


William F. LeFevre, Jr., A. F. Olsen 
William Walter Strong, Thomas D 
Taylor. 


Philadelphia Section 


Lou Fred Argentin, Thomas Joseph 
Finneran, Bertrand L. Gulick, III, John 
S. Hazley, William Otto Hoppe, Capt. 
Robert L. Kendig, Joseph S. Lawrence, 
Jr., Francis Joseph Shinaly, John 
Thomas. 


Pittsburgh Section 


Richard F. Creeron, George W 
Meyer, Jr., Edward E. Peters, III. 


St. Louis Section 


Phillip J. Bergmann, Jr., Wenford 
E. Highley, George E. Leutwiler, Wil- 
liam F. Noel, Christopher C. Rachal, 
Jr., Roy P. Stahl, Charles M. Webb 
Albert W. Zub. 


San Diego Section 


Lawrence E. Anderson, Clay C. 
Bailey, David Bederman, Noel Warner 
Bouley, Martin R. Engler, Jr., James 
Millison Lasley, H. Peter Karen, John 
A. Logan, Jr., Robert Abercrombie 
Padgett, K. Stewart Peters, Hubert B. 
Strakey, Raymond S. Stevens, James 
M. Van Vechten. 


Southern California Section 


Harold Azaren, Claude M. Barnard, 
Jr., Paul A. Barnett, John J. Bergwell, 
James Fong, George Francis Fritz, Jr.., 
Leonard F. Griffith, Edward F. Harbi- 
son, Keith L. Hester, Herbert N. John- 
son, Jr., H. J. Meyer, William Willeroy 
Moffat, James Stonewall Myatt, Jr., 
Joseph William Powers, Jr., George C. 
Quesada, John J. Udry, Alan T. Tar- 
bell, Jr., Joseph Wolff Wechsler, Theo- 
dore J. Wittorff. 


Southern New England Section 


George E. Becker, Robert Bigelow, 
Henry George Booske, Edward F. Cole, 





Continued on Page 116 
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MiIcKERS hydraulic drives 
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VICKERS a VICKERS 
HYDRAULIC HYDRAULIC 
PUMP ss MOTOR 


Two-way variable dis- Variable horsepower 
placement pump : ' output (constant 
regulates volume and torque) characteristics 
reverses flow of cir- from stall to maximum 
culating oil. Driven in = : I 
one direction. i tions. 





Vickers Hydraulic Drives for aircraft have very high horse- 
power/weight ratios. They are infinitely variable and 
reversible without gear changes or clutch mechanisms, may 
have either manual or automatic speed controls, and are so 
sensitive that they can be actuated by a few milliamps of 
signal current. Response is extremely rapid and precise 
due to low inertia of axial piston design of both pumps and 
motors. Motors deliver full torque over entire speed range. 


Vickers Vickers 
There is no radio interference. Vickers Hydraulic Drives Variable Displacement Constant Displacement 
have a variety of applications including cabin compressors, Piston Type Pump Piston Type Meter 


gun turrets, control surfaces, etc. 


WRITE vy A-5200 VICKERS Incorporated 
A DIVISION OF THE SPERRY CORPORATION 
1440 OAKMAN BLVD. + DETROIT 32, MICH, 





4535 


. ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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SOLVE YOUR CONTROL PROBLEMS 
before they appear! 
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pT che 


do it with 
S.S.WHITE FLEXIBLE SHAFTS 


It’s easy to adapt automotive accessories—such as clocks, radios, 
odometers, antennas, etc.—to changes in body and dashboard 
styling when you control the accessories with S.S.White flexible 
shafts. The shafts allow the coupled parts to be positioned in- 
dependently of each other and provide smooth, responsive con- 
trol regardless of bends, turns or distance. 





The same applies to power driven accessories such as speed- 
ometers, governors, and similar units driven from remote points. 


Yes, it pays to specify S.S.White flexible shafts at the very out- 
set—they’ll save time and trouble later. 


For details, 


It contains the latest inform- 
flexible 


shafts and their application. 


ation and data on 





Write for a copy today. 


nec hite INDUSTRIAL wie 


DENTAL MFG. CO. Dept. J, IO East40thSt. 


NEW YORK 16, N. “Se 
Times Building, Long Beach, California 





Western District Office e 
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Jr., Charles Marshall Davidson, Gera] 
W. Hilton, Thomas H. Kilgore, Edwaz 
H. Kusiak, Edward Pinsley, Williar 
Paul Wing 


Spokane-Intermountain Section 


Gienn Eugene Rehn. 


Syracuse Section 
Donald B. Cameron 


Texas Section 


Paul E. Johnson, 
Edwin Roy Jones, 
Ray C. Slay, Jr., 
O. H. Stelter, 


Leslie P. Graff 
Howard V. Pierce 
Gene B. Spaulding 
Jr., John R. Stephens 


Twin City Section 


Thomas Peter 
Torell. 


Albrecht, Ray FE 


Virginia Section 
Bruce W. Cloninger 


Washington Section 


Eugene I. Deas, Thomas George 
Faria, Edward Glodeck, George Wil- 
liam Hampton, Lester M. Hoovei 
Joseph A. Iandolo, Richard H. Moore 
PFC Peter Stabovitz, Jr.. Bernard Mar- 
tin Vensky. 


Western Michigan Section 
Thomas J. Domsic, Roy Wellington 


Williamsport Group 

Arthur E. Barr, Sidney E. Brong 
Dr. Anselm Franz, Albert P. Gailey 
Selman Ginsburg, Fred R. Jones 
Thomas J. Kennedy, Carl A. Schwan- 
beck, Hess S. Wertz. 


Outside of Section Territory 


Burton Charles Bicksler, Ray Mau- 
rice Campfield, Thomas Albert Cox 
William E. Dearlove, John Howard 
Fitzgerald, Joao Mendes Franca, J. W 
Hanna, Thomas A. Hardwick, C. G 
Hendricks, Clifford H. Huff, Kerney 
James Hurst, John G. Johnson, Warren 
W. Klos, Edwin F. Lawrence, III., 
Arthur Bennett O’Brien, Ralph John 
Pecora, Jr., Francis James Price, Frank 
Robert Rhodes, Walter Henry Roberts 
L. R. Simmons, Roy H. Spaulding, 
John B. Stobbart. Roy Donald Strader, 
John J. Weger. 





Foreign 


John Clare, England; Jean David 
Grobet, Switzerland; K. H. B. Antony 
Felix Perera, Ceylon; Anthony Peter 
Sandeman DePaiva Rapozo, Brazil: 
Seiichiro Watanabe, Japan. 


SAE JOURNAL, NOVEMBER, 195! 











ral 
var 
liar 


raft 
rce 
ling 


orge 
Wil- 
ver 
ore 
lar- 


ton 


yng, 
ley, 
nes, 
an- 


au- 
Ox, 
ard 


G 
ney 
ren : 
a. 
hn 
unk 
rts 
ng, 
ler, 


vid 
ny 
‘ter 
zil: 





951 





DECEMBER, 1951 














For the Sake of Argument 


Ideals Do Work .. . 


By Norman G. Shidk 


Watch out for the fellow who tells you: “You’re probably 
right ideally, but practically, it won’t work.” Glorying in 
“being practical,’ he ignores the fact that he’s theorizing 
in the very process of inveighing against theorists. 


He’s very likely to prove conclusively that it’s more prac- 
tical to get what you can get while the getting is good than 
to bank on greater rewards from establishing better ser- 
vices. He’s prone to accept less than the best in the way 
of results . . . to think less than the best of other people 
.. . to be satisfied with minor victories and limited ob- 
jectives. 

Most business and technical activity is a series of specific 
actions—based on a multitude of small decisions. Too 
often, the anti-idealist sees only the hill immediately 
ahead ... fails to envision the fertile plains and valleys 
on the other side. 


He makes so sure the ground is solid for his next step 
that he loses all sense of his general direction. He is so 
“practical” about each individual problem that his solu- 
tions have no cumulative values ... generate no momen- 
tum in any given direction. 


The fellow who takes you by the hand and Keeps his own 
head in the clouds can lead you into plenty of trouble, too. 
He'll step into mud puddles, fall into booby traps, and come 
up witb a lot of assorted bruises. But every time the two 
of you get up and brush yourselves off, you will be nearer 
to getting something done that will stay dene .. . to solv- 
ing a problem so it will stay solved. 


The best fellow to listen to, of course, has a good general 
sense of direction, but is ever so aware of his immediate 
surroundings at the same time. His minor decisions al- 
ways make the ideal solution easier of ultimate achieve- 
ment ... never harder. His path isn’t littered with mis- 
cellaneous actions to block his followers from the ideal 
solution, either. 


But the most dangerous bar to ultimate satisfactions 
remains the man who says: “It’s all right ideally, but it 
won’t work.” . . . If it is right ideally, it will work. That’s 
what makes it ideal. 
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Ahead of the paint line comes the Bonderite 
line. The nation’s most carefully finished 
products travel a Bonderite line, and in a 
few minutes acquire a nonmetallic coating 
which is corrosion resistant and is a per- 
fect base for paint. 























These few minutes in the Bonderite line can 
add years to the service and appearance life 
of products from automobiles and home ap- 
pliances to military equipment and supplies. 








Bonderite is extremely versatile, easy to 
control, uniform in results, dependable in 
operation, economical to use. Works as well 
in immersion tanks for limited production as 
on the largest mass production lines. 








Get complete information on Bonderite now. 
Write today! 


BONDERITE—corrosion resistant paint base 


Parker Rust Proof Company 


BONDERITE and BONDERLUBE—aids in cold forming of metals 2181 E. MILWAUKEE AVE. 


; DETROIT 11, MICHIGAN 
PARCO COMPOUND—rust resistant *Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


PARCO LUBRITE—wear resistant for friction surfaces 
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